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ABSTRACT 
 
The debate about the influence of financial market development on economic growth 
has been ongoing for more than a century. Since Schumpeter (1912) wrote about 
the happenings on Lombard Street, right up to the economists of today, there is 
growing interest into how financial market development affects economic activity and 
hence economic growth. With economic growth gaining prominence in respect of 
development discourse, inquiry into the finance-growth nexus has grown rapidly. The 
latest advances of the finance-growth nexus show a positive relationship between 
financial market development and economic growth. In this regard, little research has 
been done globally pertaining to most recent economic developments, especially 
concerning the BRICS economies. 
This research investigates the influence of financial market development on 
emerging economies, BRICS and non-BRICS and to determine whether the 
openness of financial markets in BRICS economies contributed to higher growth 
trajectories compared to their non-BRICS counterparts. The research utilises the 
Generalised Method of Moments and an extended endogenous growth model to 
estimate the influence of a set of financial market indicators. The study found that 
higher levels of credit to the private sector and financial depth in the BRICS 
economies contributed to the higher levels of economic growth experienced in the 
BRICS compared to non-BRICs emerging economies. 
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CHAPTER ONE 
INTRODUCTION AND BACKGROUND TO THE STUDY 
 
1.1 INTRODUCTION  
The debate about the influence of financial market development on economic growth 
has been ongoing for more than a century. Since Schumpeter (1912) wrote about 
the happenings on Lombard Street right up to the economists of today, there is 
marked interest into how financial market development affects economic activity and 
hence economic growth. With economic growth gaining prominence in respect of 
development discourse, economists have focused on how to propel economies to 
higher states of economic growth. Financial market development has emerged as 
one of the policy levers central banks and governments use to target economic 
growth. The focus if this treatise is to contribute to the theme by examining the 
influence of financial market development on economic growth by looking into the 
differences that this phenomenon has created between the BRICS and other 
emerging market economies. In addition, it will investigate whether financial market 
development has caused the differences in the growth of the two sets of emerging 
market economies. 
 
1.2 BACKGROUND TO THE STUDY 
Financial Market development is defined by Demirgüç-Kunt et al. (2009:1) as 
improvements in the size, activity, efficiency and stability of the financial system. 
Levine (2005:6) identified an effective financial system as one that embodies these 
five functions: (i) production of ex ante information about possible investments, (ii) 
monitoring of investments and implementation of corporate governance, (iii) trading, 
diversification, and management of risk, (iv) mobilisation and pooling of savings, and 
(v) exchange of goods and services. When a financial system achieves these goals 
in an economy it contributes to the growth of real economic activity. When it makes 
improvements in this function, the improvements should be reflected in a higher rate 
of economic growth. Although financial systems are not without their caveats, it is the 
aim of this study to determine whether their development made the BRICS 
economies, which are more financially developed than their emerging market peers, 
grow at a faster rate than their less financially developed emerging peers. 
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Figure 1.1: Balance of Economic Power for the Past 3000 years 
 
Source:  Narayanaswami (2009) 
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BRIC is a term coined by Jim O’Neill, a Goldman Sachs analyst, to describe 
emerging market economies that would become the new productive centres of the 
world by 2050. As of 2009, projecting into the next 50 years, Brazil, Russia, India 
and China - the BRIC economies - could become a much larger force in the world 
economy. The BRIC economies became the BRICS after South Africa became a 
member in 2011 at the invitation of China (O’Neil 2001). Before we delve deeper into 
understanding the economic performance of the BRIC nations, it is worthwhile to 
review some historic data on the balance of power as evidenced by economic ability. 
Figure 1 shows the combined GDP broken down by percentage share of the top 9 
powers over the past two thousand years.  
 
Figure 1 above shows a re-emergence, in the 1990s to the 2000s, of the old 
economic powerhouses namely China and India, while predominantly recent 
economic powers have become less dominant. This has been highlighted by the 
recent spurt in growth in these economies.  Figure 1.2 illustrates how, all things 
being equal, China, India, Russia and Brazil could outgrow the G6 economies going 
into the future. Each car in the diagram indicates when a current economic giant is 
going to be superseded by a particular member of the BRICS economic grouping. 
 
 
Figure 1.2:  BRICS economies will overtake existing world Economic powers 
  
Source: O’Neill (2003) Goldman Sachs, 2003 
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The emergent dynamics over the last decade tend to support the predictions shown 
in Figure 1.2. Starting with a share of a little over 10% of the world’s gross domestic 
product (GDP) and less than 4% in world trade in 1990, BRICS (with the recent 
inclusion of South Africa to the economic grouping) now constitutes about 25% of 
world GDP and 15% of world trade (See Figure 1.3).  
 
Figure 1.3:  BRICS share of World GDP in percentages, 1990 and 2010 
 
Source: Researcher’s own construct based on IMF data 
The increase in GDP implies that the economic size of BRICS in terms of its share in 
world GDP has expanded by 150% over the past two decades (Dube & Singh  
2012:12). The causes and factors of this rapid growth are a source of consternation 
amongst policy makers and other stakeholders alike. 
 
As the above figure illustrates, BRICS’s share of global economic output has 
increased by over 125% in the past two decades. This is mainly caused by an 
industrial expansion these countries have experienced during the same period. 
Trade with the rest of the world has increased, contributing to the growing economic 
standing of this economic grouping. 
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BRICS economies grow faster and are less susceptible to financial crises; is it 
because of their financial markets? The above average growth for BRICS countries 
over the last decade is illustrated in Figure 1.4 below. 
 
Figure 1.4:  BRICS vs. selected emerging market economies’ growth rates 
 
Source: Researcher’s calculations based on IMF data 
 
The BRICS countries’ economic growth rate from 2001 to 2011 has been more 
robust than the other emerging market economies and is less susceptible to swings 
in global economic activity. The behaviour of BRICS economic growth may hint at 
stable financial markets which insulated these economies from the adverse effects of 
the 2008 Great Recession. This study was prompted by the role that financial 
markets played in shaping the economic growth dynamics of the BRICS countries. 
 
A growing body of evidence suggests that financial institutions (such as banks and 
insurance companies) and financial markets (including stock markets, bond markets, 
and derivative markets) exert a powerful influence on economic development, 
poverty alleviation and economic stability (Levine 2005:1). Economists as far back as 
Schumpeter in 1912 have called attention to the efficacy of financial intermediation 
as a means to spur economic growth. Jung (1986:2) started out by asking if financial 
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development is indeed supportive, retrogressive to or even disconnected to 
economic growth. Observing the growth experienced by the BRICS countries the 
questions, how this phenomenal economic growth was achieved, and more 
importantly what factors contributed to this growth, arise. 
 
In this treatise the goal is to relate financial market development to the growth 
dynamics that the BRICS countries experienced. The main thrust of this research is 
therefore; to investigate the presence of the finance-growth nexus in the BRICS 
group of countries and what can be learned from the evidence obtained, and how to 
apply it in other developing countries. 
 
1.3  THE RESEARCH PROBLEM 
Does financial market development contribute to the high levels of economic growth? 
If it does, was it responsible for the high levels of economic growth experienced by 
the BRICS countries in the past decade? This research will examine if and how the 
financial system can influence economic growth in general and the economic 
development in BRICS economies in particular.  
 
1.4  KEY QUESTIONS PERTAINING TO THE RESEARCH 
In light of the stated research problem above, the following questions arise:  
 Is financial market development responsible for the higher levels of growth 
experienced by the BRICS economies compared to non-BRICS emerging market 
economies? 
 What were the dynamics of the interactions between financial market 
development and economic growth in the BRICS economies that are not 
happening in the non-BRICS economies? 
 Are there tangible replicable policies that can be set in place to initiate such 
growth dynamics in other developing economies that could help them achieve 
higher economic growth rates? 
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1.5  RESEARCH OBJECTIVES 
The main objectives of this research are to attain the following:  
 
(i) Provide an overview of trends in economic growth and financial development 
in BRICS economies. 
(ii) Examine theoretical and empirical evidence to be able to identify the 
existence of the finance-growth nexus within an economy. 
(iii) Examine the latest growth theories and extend them to assess the effect of 
financial market development as a predictor of growth.  
(iv) Investigate the effects of financial market development on economic growth in 
BRICS economies vs. non-BRICS emerging market economies (EMEs). 
(v) After having reached clarity about what theory suggests, to undertake 
econometric analyses utilising available data to determine the characteristics 
of the finance-growth nexus in BRICS countries compared to other emerging 
economies. 
(vi) Propose a number of recommendations on how concerned parties (other 
emerging economies’ policy makers, investors, financiers etc.) can apply the 
knowledge generated by this inquiry into the finance-growth nexus in their 
own economies.  
 
1.6 DELIMITATION OF THE RESEARCH 
The focus of this research project will be, after having reached clarity about what 
theory posits, to perform a cross economic bloc analysis investigating the link 
between financial development and economic growth in the BRICS countries utilising 
data from 2000-2011.  Determining a causal relationship between financial market 
development and economic growth will be the primary aim of this research. 
1.7  RESEARCH METHODOLOGY 
The research methodology will be informed by a literature research where normative 
criteria to be able to research the finance-growth nexus will be developed. 
Extensions of the Solow and Endogenous growth models will be utilised to test for 
levels of optimum financial market resource allocating arrangements on economic 
growth. The analytical procedure consists of an extension of the Solow growth model 
utilising Panel Data analysis that will be conducted across the emerging market 
economies.  
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1.8  SIGNIFICANCE OF THE RESEARCH 
Research that clarifies an understanding of the role of financial market development 
in economic growth will: 
 Have implications on policy making and inform the future of policy-oriented 
research related to the finance-growth nexus; 
 Enhance the priority that policy makers and advisors attach to reforming financial 
sector policies; and 
 Accentuate the urgent need for research on the political, legal, regulatory, and 
policy determinants of financial development. 
 
Obtaining a deeper understanding into how these emerging markets became large 
manufacturing powerhouses that are on the verge of becoming global economic 
leaders constitutes the significance of this study. 
 
1.9  DEFINITION OF CONCEPTS 
Financial market development: financial market development involves improve-
ments in the production of ex ante information about possible investments; 
monitoring of investments and implementation of corporate governance; trading, 
diversification and management of risk; mobilisation and pooling of savings; and 
exchange of goods and services (Levine 2005:6). 
 
Economic Growth: real per capita GDP growth. 
BRICS: the economic grouping consisting of the economies of Brazil, Russia, India, 
China and South Africa. 
Emerging Economies: economies that are transitioning from being developing to 
developed economies. 
 
1.10  SUMMARY 
Determining if higher levels of financial market development in the BRICS countries 
enabled them to grow faster than their competing market peers is the focus of this 
research. The issue at hand is to determine what policy issues can be replicated 
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from the BRICS nations to enable peer emerging market economies to spur their 
growth rates in the same way the BRICS economies did.  
 
The structure of the treatise comprises a literature review in the next chapter. 
Previous theoretical and empirical investigations to ascertain the influence of 
financial market development will be examined to obtain a basis from which to test 
assertions made by the topic. The third chapter consist of the methodological details 
of how the econometric analysis will be carried out. The fourth chapter will deal with 
the analysis of the econometric exercise set out in Chapter Three. Chapter five will 
present concluding remarks and recommendations. 
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CHAPTER TWO 
LITERATURE REVIEW 
 
2.1  INTRODUCTION 
The debate driving this research is whether economic growth can be influenced by 
financial market development and in which direction; whether it precedes growth or 
vice versa. The first  section of the literature review comprise a review of the main 
theoretical rationales in respect of the positive effect of financial market development 
on economic growth and a brief overview of the large and growing volume of 
empirical literature that investigates the financial development-growth nexus (ADB 
2010:5). The literature review will be applied to examine the theoretical 
underpinnings on which the finance-growth nexus is based. Empirical studies will be 
reviewed to substantiate the influence of financial market development on economic 
growth in various countries and over time. Two pertinent questions to be answered 
are: Does financial market development matter for economic growth, and where has 
this relationship been proved to exist and in what forms?  
 
The first section of the literature review, explores the theories with respect to the 
origin and evolution of the existence of the relationship between financial market 
development and economic growth. The second section, which is empirical, will 
study the various attempts to test the theory against real world data and what the 
results of these investigations were. Finally deductions will be made about how the 
analysis regarding the question of the differences in growth rates between BRICS 
and non-BRICS economies can be attributed to differences in financial market 
developments within the two economic blocs.  
 
2.2  THEORETICAL LITERATURE 
This section on theoretical literature will examine theoretical underpinnings that 
support the finance-growth nexus, as mentioned in the introduction; the first section 
of the literature review will scrutinise the origin and evolution of the finance-growth 
relationship from the point of view of the different schools of economic thought. The 
second section will focus on the development of financial intermediaries; the third 
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section comprises growth theories; and section four discusses instances where the 
relationship has been tested and the outcomes thereof. 
 
According to De Haas (2001:3) economic agents (households, firms, countries) are 
unlikely to be able to cater to all their financial needs all the time, they need to 
borrow to augment their financial shortfalls. For the (closed) economy as a whole, 
the total revenues will have to equal total expenditures; a deficit in a certain sector 
(e.g. the government) has therefore to be cancelled out by an equal surplus in 
another sector. This can be done either directly through financial markets, or 
indirectly, through financial intermediaries. Both well-functioning markets and 
intermediaries can facilitate the inter-temporal allocation of the available financial 
funds. In light of these dynamics it is imperative for economic welfare that financial 
markets work to ease the inter-temporal budget constraint faced by economic agents 
at any given time. 
 
The relationship between financial market development and economic growth has a 
long history. Bagehot (1873:53), over 130 years ago, speaking of England’s financial 
system, expressed the view that its organisation is very advanced due to its flexibility 
in meeting the needs of commerce. Political economists of the day stated that capital 
sets toward the most profitable trades, and that it rapidly leaves the less profitable 
non-paying trades. In most countries this is a slow process. In England, however, 
capital moved surely and instantly to where it was most wanted, and where there 
was most to be made of it, as water runs to find its level. Schumpeter (1912:17) 
acknowledged the role that financial markets play in spurring economic growth when 
financial intermediaries engage in financial innovation to fund disruptive technologies 
in the economy. 
 
Patrick (1966:174) acknowledging the fact that the relationship already existed 
asserted that the issue lies not in the presence but rather in the direction of 
influence; posing the question whether financial market development precedes 
growth or whether economic growth precedes financial market development. 
Goldsmith (1969) asserted that financial market development increases growth in 
two different ways, first by increasing investment, then by increasing savings. 
McKinnon (1973) and Shaw (1973) shared the same view that government 
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restrictions on the banking system (such as interest rate ceilings, high reserve 
requirements and directed credit programmes) impede the process of financial 
market development and consequently economic growth. 
 
On the other hand, financial market development is perceived to be the “handmaiden 
of growth” in some academic quarters. Robinson (1952:86) stated that banks “react 
rather passively to economic growth”. Lucas (1988:6) posited that economists 
overstate the importance of the financial markets. Stem (1989) and Romer (1990) 
found that growth causes financial market development. Three Nobel laureates who 
researched development economics (Meirs & Seers 1984) and (Stern 1989) were 
awarded the Nobel Prize for their work in development did not discuss financial 
market development, not even in their lists of topics of what they felt affected 
economic growth. This illustrates how the financial aspects of issues of economic 
growth were not considered relevant as far as scholars of the time were concerned 
(Levine 1997:1). Before a conclusion can be reached, given the various assertions 
made by these scholars, it is necessary to go back to the basic building blocks of 
economics to investigate the importance of financial markets to economic activity; 
yet again starting from the different economic schools’ perspectives. 
 
2.2.1 Financial markets as defined by different economic schools of thought. 
The objective of this section is to establish a theoretical basis for examining the link 
between financial market development and economic growth from the perspective of 
different schools of economic thought. The ensuing section of the literature review 
will classify recognised schools of economic thought and ascertain how their models 
influence the relationship between financial market development and economic 
growth with specific reference to explaining the link between financial market 
development and economic growth in general. In addition the difference in growth 
rates between the BRICS and non-BRICS economies will be examined. The pivotal 
point is to determine where each school of thought places financial markets in an 
economy; are financial markets viewed as enablers, resistors or mere spectators in 
the economy. In the following section a review of the Classical and Neoclassical 
schools are presented, followed by the Keynesian and Monetarist schools of thought. 
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2.2.1.1 The Classical School  
Monetary theory originated with the Classical School of Economics, starting with the 
works of Adam Smith (1723-1790). The two cornerstones of classical economics are 
Say’s Law which deals with interest rates, employment and production and the 
Quantity Theory of Money, which examines the role of money in the economy. Its 
focus is on a long-term view of the economy. In classical economics, money is 
strictly a veil - it affects the price level, but not the real factors in the economy. In 
other words, an increase in money will lead only to an increase in prices but not 
output or employment. Money plays no role in determining real factors in the 
classical system. The rate of interest is influenced in the long run by the savings of 
the public (personal preferences) and investment of entrepreneurs (productivity of 
capital). Real factors are determined by the supply of capital, the labour force and 
existing technology. Interest rates are determined by the thriftiness of the public and 
the productivity of capital. 
 
Financial markets are recognised as fulfilling an enabling role in the production of 
output in the economy. Savings are mobilised through the market mechanism as the 
thriftiness of the public that creates a supply for loanable funds and the productivity 
of capital creates demand as entrepreneurs engage in productive investments. The 
classical school of thought provides the foundations that connect financial markets to 
output, this being the need to borrow from households and lend to entrepreneurs 
who allocate these funds to productive activities in the economy. The Neo-Classical 
Economics follows as the dominant economic school of thought whose perspective 
of the link between financial markets and the real economy is explained in the 
following section. 
 
2.2.1.2 The Neoclassical School of Thought. 
Neo-Classical Economics is the name given to economic theory that was developed 
at the end of the 19th and the beginning of the 20th century in Europe. The main 
contributors to this theory were Léon Walrus (1834-1910), Alfred Marshall (1842-
1924) and Vilfredo Pareto (1848-1923). The Neo-Classics assumed a market 
economy with private property rights, where markets were fully competitive. All 
variables in the model were either endogenous or exogenous and they were given. 
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Initially, there was no government. Except when indicated, the general equilibrium 
assumptions remain. 
 
Two kinds of individual agents exist in this economy, namely firms and households. 
No agent suffers “money illusion”; therefore, the analysis is real, with the “price level” 
being determined separately from the “relative prices”. Firms and households are 
each homogeneous. Therefore, a collapse of the analysis to that of a single 
representative firm and a representative household, and an aggregate to form the 
firm and household sectors is in order. The commodities are also homogeneous, 
therefore consider a single commodity whose real quantity is “Y”. (Usually, 
practitioners use “y” for real output, and “Y” for nominal output, and the price of the 
commodity is the price level, “P”. 
 
There are three markets in this economy: a commodity market, labour market and a 
capital market (Loanable Funds or Bond Market). The commodity market is where 
goods are traded, the labour market is where labour is traded and the capital market 
is where claims on capital are traded. In this framework the amount of funds raised 
depends on savings of households which represent bond demand. The demand for 
funds is determined by investment which is defined as the change in the capital 
stock minus depreciation, representing bond supply. The incentive to save is the 
interest rate that can be obtained out of savings by deferring consumption. As in the 
two other markets, the equilibrium in the capital market is achieved through the 
invisible hand. The level of funds mobilised in the market for loanable funds is 
influential in determining output. This is because the loanable funds yield more 
capital for investment; hence, more goods in the commodities markets. However, 
although financial markets play a role in enabling economic activity through savings 
mobilisation as recognised under this framework, the role of financial intermediaries, 
such as banks, are not recognised in the Neo-Classical framework. 
 
2.2.1.3 The Keynesians 
In the Keynesian theory of output determination the financial system does not play 
an integral role in output determination (Gertler 1988:4). Keynes asserted that the 
interest rate is not a reward for postponed consumption that would translate to 
investment but rather a reward for giving up the possibility to hold liquid assets 
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(money). Gurley and Shaw (1955:6) writing on the Keynesian approach mentioned 
that, this model is not an efficient instrument for studying economic development in 
either its real or its financial aspects. On the side of goods, the model is inefficient 
because it does not allow for the effects of investment and growth in the labour 
supply on output capacity. On the side of finance, the Keynesian model is inefficient 
because it does not allow for the effects of spending and deficits on debt and on the 
financial capacity of spending units to sustain their spending. 
 
However financial considerations did play a significant role in the theory of 
investment behaviour as characterised in the General Theory. Keynes (1936:125) 
pointed out that “state of confidence” is a key factor in investment decisions and 
comprised two attributes: firstly, the borrower’s belief about prospective yields from 
investment projects and secondly, the state of credit, which was governed by lenders 
confidence in lending to borrowers. “Lenders confidence was influenced by how well 
borrower’s incentives were aligned to their own and relatedly to how secured the 
borrowers were”. Keynes further stated that a collapse in the confidence of either 
lenders or borrowers was sufficient to induce a downturn in the economy, but to 
repair the economy both had to be in good repair. Though Keynes felt markets had 
nothing to do with the interaction of real and financial variables he felt their state of 
confidence was useful to their well-functioning. The Keynesians though did not 
believe in the role of financial markets in financing or influencing economic activities. 
 
2.2.1.4 The Monetarists 
The Monetarists based their analysis on the classical school’s equation of exchange 
and engendered empirical support for the monetary mechanism. Friedman and 
Schwarz’s (1963) recognition of a historical relationship between money and output 
became the cornerstone of the monetarists’ view. This was elicited in the work they 
carried out which correlated declining money supply to declining output during the 
Great Depression. “From the start of 1929 through 1933 the money supply declined 
sharply along with output”. The quantity of the medium of exchange then became the 
only financial aggregate to appear regularly in macro-economic frameworks. 
Commercial banks were receiving attention since a significant component of 
deposits that clients placed with the bank was what banks lent out, which in turn 
determined output via the money supplied into the economy (Gertler 1988:6). 
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The one important outcome of Freidman and Schwarz’s (1963) work was a different 
perspective of the role played by financial markets in the Great Depression. 
However, this led to an over-emphasis of the significance of money over all other 
aspects of the financial system. Movements in the money aggregates were thought 
to represent the influence of financial markets on output. The logic was that the more 
quantities of money that circulated in financial markets the more output that the 
economy would produce up to a certain point; varying money would vary output. This 
implies that the Monetarists provided a springboard for the pre-occupation with the 
quantity of money in financial markets, which can be observed in the finance-growth 
nexus empirical literature, even to this day. The monetarists extended the classical 
foundations that financial markets mobilise resources for investment in economic 
activity and further indicated how it can be manipulated through alterations in 
monetary policy so as to accelerate or decelerate the fund mobilising role of the 
financial markets in an economy and hence its output. 
 
2.2.2 Summary 
The Classics, Neo-Classics and Monetarists believed in the funds mobilising nature 
of the financial markets and how these funds were allocated into productive activities 
via the market mechanism. The Keynesians separated investment from financial 
markets and attributed its levels and nature to “animal spirits”. It is clear that the 
Classical school laid the economic foundations for the institution of financial market 
mechanisms affecting savings and investment in an economy. This is important as it 
will serve as a framework with which the whole analysis of the influence of financial 
market development on economic growth will proceed. Given this economic 
background, there is a need examine the stakeholders present in financial markets. 
The following section provides an investigation into who are the stakeholders in 
these markets and an evaluation of their interactions in mobilising savings and 
allocating capital in a functional economy.   
 
2.3  THE ROLE OF FINANCIAL MARKETS AND INTERMEDIARIES IN THE 
ECONOMY. 
The previous section of the literature review determined which school of thought laid 
the foundation for the functioning of financial markets in mobilising savings and 
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allocating capital in an economy. The classical school laid the foundation, which is 
important, as it will serve as a framework with which the whole analysis of the 
influence of financial market development on economic growth will proceed. This 
section therefore, will examine the role that financial intermediaries play in an 
economy as they contribute to savings mobilisation and capital allocation.    
 
2.3.1 The role of financial intermediaries in financial markets 
In an open economy with free markets, financial intermediaries perform the function 
of connecting lender savers to borrower spenders (Gurley & Shaw 1955:520). 
Howells (2007:15) defined a financial intermediary’s role as: “To create assets for 
savers and liabilities for borrowers which are more attractive to each than would be 
the case if the parties had to deal with each other directly.” The function of financial 
intermediaries in an economy is to channel funds from lender savers who have 
managed to save from their income to borrower spenders who wish to spend more 
than their income can allow. The financial system is complex in structure and 
function throughout the world. It includes many different types of institutions: banks, 
insurance companies, mutual funds, stock and bond markets (Mishkin 2005:169). 
 
If a system of financial intermediation functions properly, it will contribute to the inter-
temporal optimisation of the portfolios of both debtors and creditors. By way of its 
balance sheet, the attracted funds are transformed with regard to maturity, size, risk 
structure and location. (De Haas 2001:3).  Firstly, a financial intermediary can benefit 
from economies of scale by specialising in certain activities. A second raison d’être 
of financial intermediaries is that indirect financing is often (but not always) quicker 
and more flexible than direct financing by means of financial markets. A third 
important reason for the existence of financial intermediaries is the differences in the 
quantity and quality of information between different market participants, so-called 
asymmetric information. 
 
In summary it may be said that the reason for the existence of financial 
intermediaries lies in the fact that they reduce the costs for both surplus and deficit 
households in their investing and financing activities. This is the combined result of 
economies of scale, economies of scope, increased ease and flexibility, and the 
reduction of information. In spite of the availability of information, especially where 
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the small and anonymous market participants are concerned who do not have many 
incentives to collect information, do base their decisions on such asymmetric 
information. They will remain passive, hoping that other market participants will 
collect the information so that they can make use of it without having to make the 
associated costs (free-rider behaviour). 
 
Financial systems contribute to economic growth in a number of ways. Merton and 
Bodie (1995:12) asserted that financial markets and institutions may arise to 
ameliorate the problems created by information and transaction frictions. Different 
types and combinations of information and transaction costs motivate distinct 
financial contracts, markets, and institutions. In an effort to ameliorate transaction 
and information costs, financial systems serve one primary function: they facilitate 
the allocation of resources, across space and time, in an uncertain environment. 
Information asymmetry and high transactions costs are the main motivation for 
emergence of financial intermediaries, and whatever functions that financial systems 
provide are based on smoothing these two frictions to enable the flow of funds 
between savers and spenders. Intermediary responses to transactions costs, 
adverse selection and moral hazard define how financial markets evolve, grow and 
contribute to growth as the next section will describe. 
 
2.3.1.1 Transaction costs 
Financial intermediaries emerge to absorb the costs of entering the financial market 
especially for savers. They are more than just intermediaries they act as brokers 
between savers and lenders (Howells 2001:24). Before financial markets existed 
much of financing was done through direct financing. Borrowers would go to lenders 
directly and sell them securities in order to raise funds for their businesses. This 
process was cumbersome and would need the services of good lawyers to draw up 
the contracts and also some form of secure means to transfer the money from 
lenders to borrowers (Gurley & Shaw 1955). Such costs would prove prohibitive for 
many small savers who would consequently stay out of financial markets (Mishkin 
2005:169). This resulted in there being fewer savings for borrowers to invest in 
projects that required the tying up of huge amounts of capital over long periods of 
time. 
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Diamond (1984) provided an early example of how it is possible to formally explain a 
financial intermediary. Using Townsends (1979) costly state verification framework in 
order to economise on monitoring costs it is optimal for a competitive financial 
institution to channel funds between savers and borrowers. This endogenously 
arising intermediary shares basic features of a financial institution. It rises 
endogenously from the gap created from the inefficiencies of direct financing. Firstly, 
it writes loan contracts with individual borrowers and monitors borrowers who default, 
secondly, it holds a heavily diversified portfolio, and thirdly it transforms assets for 
savers. The last two features solve a potential incentives problem between the 
financial institution and the borrowers, easing the flow of funds to investors with 
entrepreneurial ideas in the economy. 
 
Williamson (1986) similar to Diamond (1984) illustrated how intermediation and 
credit rationing are interrelated phenomena. Based on the costly state verification 
model he argued that verification adds to the loan premium while intermediation 
reduces that premium and thus minimises rationing by economising on monitoring 
costs. Boyd and Prescott (1986) stressed the role of how intermediaries reduce the 
lemons problem by evaluating loan projects ex ante and relatedly minimise loan 
rationing through the creation of endogenous intermediary coalitions, thus making 
the allocation of capital less costly and more efficient. 
 
Intermediaries utilise economies of scale and expertise to reduce transaction costs 
required to engage in the financial markets. They pool the savings and issue 
standard securities to lenders while entering into debt contracts with borrowers, thus 
utilising economies of scale to lower the costs per transaction. Over time, through 
dealing with lenders and borrowers, expertise is gained and procedures are 
developed that require less time to either obtain savings from lenders and making 
loans available to borrowers with a similar effect on costs (Mishkin 2005:170). 
Through the reduction of transaction costs financial intermediaries enable the 
matching of saving and investment to take place quicker and at more affordable 
rates. 
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2.3.1.2    Information asymmetry 
As the diagram in Figure 2.1 below illustrates, the net return for lenders will greatly 
deviate from the net cost for borrowers due to market inefficiency created by 
information asymmetry. Lenders would subtract searching costs, as well as a risk 
and liquidity premium from the interest rate r*, which should be interpreted as the 
"Neo-Classical" market interest rate on direct lending (no financial intermediation), 
when risk premiums and transaction costs are non-existent. At the same time, 
borrowers would add search costs to their interest expenses. Since lending is a 
function of the net return on savings and borrowing is a function of the gross costs of 
borrowing, the total volume of lending and borrowing (and therefore investing) is 
equal to Ispread. The wedge or spread around r* might, however, be reduced by the 
introduction of a financial intermediary.  
 
Figure 2.1: The effect of asymmetric information on interest rates in capital 
markets. 
 
 
 
 
 
 
 
 
 
 
 
Source:  Adapted from Fry (1995:295) 
 
However,investment level I*,will not be reached because firstly the intermediary will 
at least have to cover its own costs and will therefore have to keep a minimum 
wedge between the interest rate charged to borrowers and the interest rate paid to 
lenders. Secondly, there will always be some transaction costs involved for both 
lenders and borrowers. However, the more efficiently the financial sector carries out 
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its intermediating role, the greater the volume of funds available for investment will 
be, or the thinner the wedge around r* will be, justifying the involvement of financial 
intermediaries in financial markets (Fry 1995:296). 
 
The notion of asymmetric information will prove to be important in the explanation of 
the role the financial markets can play in an economy (De Haas 2001:2). Akerlof’s 
(1969) seminal paper on the lemons problem is foundational to an understanding of 
the many ideas in this field. Asymmetric information between buyers and sellers 
about product quality can cause a market to malfunction. The argument runs as 
follows: “Since market prices reflect buyer’s perceptions of the average quality of the 
product being sold, sellers of low quality goods (lemons) will receive a premium at 
the expense of those selling high quality goods; this distortion will affect market 
activity even to the level of markets not opening at all” (Gertler 1988:569). The 
analysis of how asymmetric information problems affect economic behaviour is 
referred to as agency theory. The researcher will apply this theory here to explain 
why financial market structures take the form it does and how adverse selection and 
moral hazard affect credit allocation and their relationship to financial considerations 
in growth literature. The effects of moral hazard and adverse selection on lending 
outcomes are discussed in the following section. 
 
2.3.1.3   The impact of adverse selection and moral hazard on credit allocation 
The 1960s and 1970s saw advances in the thinking on Microeconomics, information 
and incentives, since theoretical progress continued in respect of trade with limited 
information. Its focus was on inefficiencies that accompany trade with limited 
information or where either of the parties involved had an informational advantage 
over the other. Hence, tools like screening or monitoring may be desirable to 
structure incentives for borrowers to divulge as much information about their projects 
as possible, which minimises the inefficiencies created by moral hazard and adverse 
selection. The borrowers need to be incentivised to align their motives with that of 
the lenders to ensure that no defaults are experienced. The second part of 
intermediary roles that will be examined is their ability to ameliorate risks associated 
with adverse selection and moral hazard, which makes the financial system more 
efficient at allocating funds. 
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Financial markets emerge to contain the problem of adverse selection which is an 
ex-ante information asymmetry between the intermediary and the borrower. The 
objective is to ensure that borrowers’ projects are worthwhile investing in before the 
bank commits to funding them with scarce investors’ savings. When intermediaries 
conduct due diligence, they perform a duty that individual investors find very 
expensive to do (which is another way that they reduce costs for lenders) for 
themselves and they exploit economies of scale to reduce the cost of finding 
information per lender.  
Figure 2.2: Impact of state contingent contracts on credit allocation 
Source: Adapted from Hubbard (1988:196) 
A large body of both theoretical and empirical literature focused on the effect of 
asymmetric information and the related incentive problems on the costs of external 
financing of firms. When capital markets are imperfect there will exist a gap between 
the cost of external and internal financing of firms, external financing will contain a 
“lemons premium” due to adverse selection (Akerlof 1970:2). Hubbard (1998:196) 
showed that in a framework with informational imperfections, entrepreneurs will be 
faced with increasing shadow costs of uncollateralised external financing; financing 
exceeding the net worth of the firm. This leads to underinvestment relative to a 
setting with no information costs. 
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This simple framework concerning the demand for and supply of capital to an 
entrepreneur is graphically represented in Figure 2.2. The first best capital stock, K*, 
is determined by the intersection of the downward sloping demand curve (D) and the 
perfectly elastic supply curve (S). The supply curve is taken from a neo-classical 
investment model and is a horizontal segment at r, the market real interest rate. In 
this simple case, the firm perceives the opportunity costs of internal funds to be the 
market interest rate, and it can borrow and lend at that interest rate in the capital 
market; internal and external financing are perfect substitutes.  
 
This scenario changes, however, when asymmetric information is taken into account. 
Suppose for instance, an entrepreneur with net worth W0 wishes to undertake a 
certain investment project. The entrepreneur, who invests his resources equal to W0 
in the project, is confronted with an agency problem. Due to asymmetric information, 
outside lenders (the principals) cannot adequately judge the moral integrity of the 
entrepreneur (the agent) and will therefore modify the financial contracts in order to 
minimise moral hazard related opportunistic behaviour (Hubbard 1998:195). The 
result of this is that the actual investment (K) is dependent on the entrepreneur's net 
worth, which may be lower than the desired level of investment K*, since an increase 
in the invested net worth reduces the entrepreneur's incentive to misallocate funds. 
 
Williamson’s (1987) analyses, in a market context, demonstrated how a Stiglitz and 
Weiss type of credit rationing may occur without a priori restrictions on financial 
contracts. Rationing may occur because the high cost of state verification makes it 
expensive for lenders to distinguish who among their  borrowers has a high 
probability of default . The end result of all these studies showed that an increase in 
the marginal cost of funds, caused by the informational problems affecting the 
allocative efficiency of the market,tends to reduce the amount of loans issued by 
financial intermediaries. The major theme deriving from the state verification 
approach was that informational asymmetries make it more expensive and hence 
inefficient and prohibitive to engage in investing decisions. This situation results in 
cutbacks in investment which will translate into reduced output and output growth 
outcomes. 
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Jaffee and Russell (1976) explained how unobservable differences in borrower 
quality can induce credit rationing. The paper provided a setting where borrower 
default probabilities increased with loan size; furthermore, for each given loan size, 
borrower default probabilities differ across borrowers due to factors that lenders 
cannot observe. In short due to the fact that good and bad borrowers are difficult to 
differentiate when they request for loans ,banks take a cautious approach to lending 
by using rationing, as a result, good quality borrowers suffer at the expense of poor 
quality borrowers. Credit rationing in the form of loan size can emerge because the 
smaller the loan sizes the lower the average market default will be, probability 
reducing the lemons premium. Bad borrowers have to follow along in order not to 
reveal themselves, whereas good borrowers suffer at the expense of bad ones.  
 
Yet, banks will not always be able to make a (completely) clear distinction between 
“good” and “bad” borrowers. When this is the case, credit rationing might become 
rational. Credit rationing will occur when the bank notices that a higher interest rate 
might actually lower its expected return. This results from the fact that the bank will 
on the one hand receive a higher interest rate while, on the other hand, the 
increased lending rate will initiate a process of credit rationing. This rationing of 
credit because of insufficient information about investment returns from perceived 
quality of borrowers, stifles the flow of funds, hampering economic growth. 
 
Myers and Majluf (1984) emphasised that the lemons problem can affect both the 
equity as well as the debts market. They show how asymmetric information can 
make it difficult for lenders to distinguish whether a firm offering additional shares is 
trying to obtain new financing or diversify risk or is simply passing along bad assets. 
This problem may lower the price the firm can obtain for its equity and in extreme 
cases make it prohibitive to issue new shares. Stiglitz (1985) asserted that a 
financially sound firm issuing new shares sends a signal to the market which may be 
perceived as if the company is in financial trouble whereas it is not and due to 
investors’ lack of information may be deemed bankrupt and not get anyone 
subscribing to their issue. This would hamper investment and curb growth enhancing 
investment. However Stiglitz did not go on to mention the effects of the “red-herring” 
and roadshows and brochures which typically accompany these rights issues or 
IPOs. 
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Mankiw (1986:468) analysed a credit market plagued with a lemons problem and 
showed how a small rise in the risk free rate can result in a large reduction of lending 
that could even lead to the collapse of the market. The effect is fed through the risk 
free rate extending to the loan rate resulting in a further increase in loan rates that 
will reduce the average quality of borrowers consequently a huge effect on lenders’ 
willingness to lend. Jaffee and Russell (1976) and Stiglitz and Weiss (1981) 
elaborated on the same theme as Mankiw (1986) and suggested the following 
conclusions: firstly, they postulated that incentive problems distorted the market 
equilibrium and secondly they made the equilibrium quantity of lending more 
sensitive to exogenous disturbances which increased uncertainty in the markets, 
thus affecting their allocative efficiency. 
 
Bernanke and Gertler (1987) examined the endogenous interaction between 
financial structure and real economic activity in a market with general types of 
lemons problems. Entrepreneurs and corporate managers want loans but have 
better information about their projects than the banks do; hence, they have a strong 
incentive to pass on poor quality projects as good ones to lenders. The optimal 
financial contract accounts for the lemons problem by structuring pay-offs in a way 
that discourages this activity by creating a state contingent contract with a lemons 
premium. A state contingent contract is a contract that has various clauses that 
indicate how borrowers and lenders will ensure that the funds paid are recouped in 
the various outcomes that the project will find itself in. The optimal contracts in this 
situation are general contracts that cater for all eventualities including default, which 
have a variety of institutional representations for instance, combinations of debt, 
equity and intermediary credit lines.  
 
Stiglitz and Weiss (1981) exploited informational asymmetries to motivate a form of 
credit rationing where the market denies funds to risky borrowers who can raise 
increasing amounts of collateral despite increased interest rates. “A profit maximising 
bank will therefore not increase its lending rate indefinitely, but will choose to start 
rationing its credit instead, when the lending rate reaches a certain (optimal) ceiling. 
When this results in a situation in which an individual cannot borrow as much as he 
or she wants to at the going interest rate, one speaks of Type One credit rationing, 
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as opposed to Type Two credit rationing when, among identical borrowers, some 
who wish to borrow are able to do so, while others are not” (Blanchard & Fischer 
1989:479). 
The key unobserved factor is the riskiness of the borrower’s venture. Borrowers 
issue standard risky debt that offers a fixed rate of interest if the project yield is 
sufficiently high and pays a  positive net return otherwise they do not. For a given 
loan rate lenders earn a lower expected return on loans to bad quality borrowers 
than to good ones. This occurs because the returns to the project are subject to a 
risk-return scenario where returns will be less than the rate at which funds were 
borrowed. The Conclusion was that loan supply curves bend backwards with credit 
rationing emerging as a consequence, i.e. the lemons principle is at work. 
 
Townsend (1979) derived circumstances where standard risky debt contracts may 
be optimal and the lender and borrower enter into a bilateral agreement. There are 
two key premises to this formulation that the lender must pay a fixed cost to observe 
the returns to the borrower’s project and that the borrower does not have sufficient 
collateral to secure the loan. The efficient contract becomes debt with a possible 
costly default and the lender monitors activities to reduce moral hazard. This 
situation of costly state verification illustrates how the incentive problem can add real 
costs to the lending process making it less efficient. 
 
Gale and Hellwig (1985) utilised the costly state verification framework to illustrate 
how financial considerations may have allocative consequences. They did this by 
studying the interaction of real and financial decisions of a firm that must borrow 
finance for factor inputs. They found that input investment is lower than otherwise 
should have been the case because the marginal cost of funding included the 
change in the expected default costs; the optimal financial contract compensates for 
the greater probability of default resulting from a rise in (leveraged) input demand, 
resulting in less funds being availed for investment. 
 
Morgan (1987) considered another prevalent phenomenon namely; that most 
commercial bank loans are made under loan commitment agreements rather than 
negotiated agreements; hence, they tend only to have ceilings instead of specific 
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fixed loan amounts. The uncertainty of funding needs makes borrowers face the risk 
of being rationed by lenders since default probabilities and thus expected default 
costs vary positively with loan size. Morgan also showed how, in the competitive 
equilibrium, intermediaries offer borrowers contracts with basic features of loan 
commitments; a partial insurance against loan rationing. This implies that, for 
financial intermediaries to be competitive, they have to be unregulated as they are 
successful at intermediating without regulation (Gertler 1988). 
 
Bernanke and Gertler (1986) argued that, for a wide class of environments, the 
following propositions held: firstly, according to Gurley and Shaw (1955) the market 
equilibrium level of investment depends positively on borrower balance sheet 
positions defined as the ratio of net worth to liabilities, i.e. borrowers with strong 
balance sheets have more sources of finance and low information risk. Secondly, 
borrower balance sheet positions affect the degree of credit rationing. Thirdly, 
borrower’s investment decisions are sensitive to cash flows. Fourthly, new borrowers 
are likely to face tighter financial constraints than those with long credit histories. 
This is caused by the effect of older borrowers having relationships with lenders and 
also being subject to the threat of having credit cut off in the future to urge 
improvements in current borrower behaviour. Fifthly, financial constraints are likely to 
have a greater impact on the real financial decisions of individual borrowers and 
small firms than on large firms. This is because large organisations consist primarily 
of large mature firms with advantages as described above, and there tends to be 
informational economies of scale in lending to large firms. 
 
2.3.2    Summary  
This section of the literature review focused on how transaction costs and 
information asymmetries inhibit the allocation of mobilised funds in an economy. 
Direct means of financing are often fraught with high costs and less transparency in 
respect of information, making indirect means more favourable. State contingent 
contracts become the easiest way with which direct funding can be made available 
to entrepreneurs who need them. In the light of the effect of information asymmetry 
on the lending process it is crucial that financial intermediaries step in to smooth the 
lack of trust that exists between borrowers and lenders and thus open up flows of 
funds to spur economic growth. Functional financial intermediaries enable funds 
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mobilisation through reduced transaction costs and ameliorated information 
asymmetry leading to greater volumes of capital being allocated than would have 
been the case had the process taken place directly. With this in mind it becomes 
necessary to investigate how financial intermediaries influence economic growth; this 
topic will be discussed in the following section. 
 
2.4 THE INFLUENCE OF FINANCIAL INTERMEDIARIES ON ECONOMIC GROWTH 
As described in the previous section, the emergence of a well-functioning financial 
system can, at least from a theoretical viewpoint, result in a more efficient economic 
allocation of mobilised funds. This automatically raises another question: does an 
efficient financial system also result in higher economic growth? Another question 
that also arises is how financial growth or development can be measured. The 
literature that follows indicates how an efficient financial system can influence growth 
and it provides suggestions as to what can be used as reliable indicators to measure 
financial development in an economy. This section will link measures of financial 
market development with economic growth as discussed in the literature. 
 
Mishkin (1978) analysed data from the Great Depression to determine whether 
financial factors affected consumer spending, and studied the interaction between 
output, consumer balance sheets and consumer spending. Mishkin found that the 
behaviour of a household’s net financial position had a significant influence on 
consumer demand. In particular he found that a rise in real consumer indebtedness 
resulting from declining incomes and deflation induced consumers to lower spending 
on durables and housing, which in turn magnified the decline experienced in output. 
Consumer balance sheets influence the level of consumption of households, thereby 
ultimately having an effect on real output.   
 
 Bernanke (1983) analysed the relative importance of monetary versus financial 
factors in the Great Depression. He concluded that the collapse of the financial 
system was an important determinant of the depth of the depression and persistence 
and those monetary forces alone were necessary but not sufficient factors to explain 
the phenomena. His evidence was in the form of a breakdown of credit markets 
where nearly half of all the banks were closed down. In one fell swoop the debt 
service to national income ratio increased by more than 100 per cent rendering 
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households incapable to borrow, and causing cutbacks in domestic demand that 
resulted in huge drops in output. When credit markets break down, the inability of 
households to borrow stifles consumption and hence output, but does not change 
the amount of credit already borrowed. Such a situation leads to a high national 
income to credit ratio which will incapacitate the borrowing ability of houses leading 
to a vicious cycle of output cutbacks and reduced borrowings. The net effect is an 
economic collapse. 
 
Utilising similar reasoning to Gurley and Shaw (1955), Bernanke argued that the 
breakdown in banking services obstructed financial flows to certain sectors of the 
economy; sectors consisting of borrowers who did not have easy access to non- 
intermediated forms of credit. The precipitous worsening of balance sheets resulting 
from the halt in debt services significantly shrank borrowers’ collateral greatly 
reducing their ability to obtain funds on the open market. Overall Bernanke stressed 
that the principal arteries facilitating capital flows were severely eroded, denying 
capital to any investments that could have spurred GDP growth. 
 
Testing Barro’s (1978) model of unanticipated money and output, modified to include 
financial proxies of financial distress, Bernanke found that the liabilities of failed 
businesses and the spread between risky and safe bond rates added considerable 
explanatory power to the output equations. This was in opposition to Friedman and 
Schwarz’s (1963:410) alternative hypothesis which stated that a decline in bank 
liabilities (money) was the main disrupting factor that arose out of the 1929 Great 
Depression’s financial crisis and not the associated decline in bank assets or other 
forms of credit. Barro further argued that the informal evidence suggested that these 
financial variables did not respond to anticipations of future output decline, but that it 
was consistent with evidence that the disruption of credit markets was important to 
the collapse of real activity. The balance sheet situations of firms and the riskiness of 
loans granted to them had a greater impact on output than just the money stock in 
the economy. 
 
In the 1980s research that applied first principles to explain the existence and 
structure of intermediaries describing how these institutions may interact with 
aggregate real activity showed that financial markets have an impact on real 
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economic activity (Gertler 1988:25). Of greater importance were Fama’s two papers, 
one in 1980 and the other in 1985, which are referred to as the first Fama and the 
second Fama, which illustrate the state of intermediation in the early 1980s. The first 
Fama (1980) took the frictionless competitive markets model as a working 
hypothesis, thereby separating the markets from real economic activity. It concluded 
by describing banks and other financial institutions as veils over real economic 
behaviour, supporting the Modigliani/Miller (1958) theorem, which regards the effect 
of intermediaries as both indeterminate and irrelevant. 
 
Fama (1985) and Bernanke and Gertler (1987a) shared the same view and argued 
that a good fraction of banks’ assets are highly idiosyncratic and imperfectly 
collateralised loans that are difficult to market. It is in this spirit that Bernanke and 
Gertler (1987a) developed a model of banking and macro-economic behaviour that 
stressed the role of banks in facilitating credit flows. The analysis firstly showed how 
the financial health of the banking sector may be important to the macro-economy 
and secondly discussed the issue of how monetary policy can matter to real activity 
by affecting the flow of bank credit. They concluded that a bank with higher net worth 
can obtain more deposits, allocate a larger fraction of their portfolios to risky assets, 
have more collateral to guarantee liabilities and therefore mitigate informational risks 
that depositors face. Thus bank net worth governs the scale of banking and hence 
the flow of credit. This in turn has implications for investment and output, creating a 
link between financial markets and economic activity. 
 
By extension Bernanke and Gertler (1987b) develop an analysis where the financial 
system is comprised of perfect substitutes for bank deposits and not loans as in 
other previous analyses, to gauge the effect of monetary policy on economic growth 
given such constraints for banks. Using reasoning similar to Blinder and Stiglitz 
(1983) the authors then showed how monetary policy can matter by affecting the 
availability of bank credit in contrast to the traditional Keynesian and Monetarist 
perspectives on the impact of money in economic growth. The transmission 
mechanism arose to the extent that first the level of bank reserves constrained bank 
lending and that then the central bank can control the real quantity of reserves. 
Bernanke and Gertler proved that financial depth as measured by the amount of M2 
in a system has a positive correlation to the amount of growth inducing investment 
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that contributes to output. This has occupied much of the Federal Reserve’s 
systems-thinking from the 1980s under Allan Greenspan up to Bernanke in the early 
“...2000s, namely how to...” to control the interest rate hence economic activity, 
through bank loans and not deposits. 
Stiglitz (1998) argued for instance that the tight monetary policy and the resulting 
higher interest rates during the Asian-crisis, as prescribed by the IMF, might have 
induced Asian households to lower their savings. The background of this perverse 
reaction would be the fact that the interest rate raises households' doubts about the 
health of the national banking system. Higher interest rates will reduce the net worth 
of the banks and because of the asymmetry of information between depositors and 
bank management regarding the quality of banks' balance sheets, depositors might 
(correctly or wrongly) expect banks to fail. This implies that households' expected net 
return on savings can actually decline when interest rates are raised, and savings 
will accordingly decrease. This is an example of how shifts in monetary policy affect 
output through the transmission mechanism of financial markets. 
 
This section described the dimensions through which financial markets affect 
economic growth. These are credit flows to the private sector, liquidity issues in the 
banking system and the extent to which banks and central banks, relative to 
commercial banks, influence the economy. This is consistent with the conclusions of 
King and Levine (1993a; 1993b), Levine and Zervos (1998) Spiegel and Benhabib 
(2000) and Easterly et al. (1996). These dimensions also adequately capture what 
King and Levine (2004:6) stated as the key functions of financial intermediaries 
being: (i) production of ex ante information about possible investments, (ii) 
monitoring of investments and implementation of corporate governance, (iii) trading, 
diversification and management of risk, (iv) mobilisation and pooling of savings, and 
(v) exchange of goods and services (settlement of transactions). 
 
2.5 FINANCIAL SECTOR REFORMS AND FINANCIAL MARKET DEVELOPMENT 
IN BRICS COUNTRIES. 
Financial market development is always expected after financial sector reforms. In 
their study, King and Levine (1993a; 1993b) demonstrated that financial-sector 
reforms in five developing countries that had experienced financial-sector reforms 
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were widely associated with increases in their measures of financial development. 
Lynch (1996) noted that “As initial liberalisation leads to positive real interest rates, 
only projects with positive real returns are undertaken. Positive real interest rates 
stimulate greater financial saving, significantly increasing monetisation of the 
economy, and financial intermediation.” Financial sector reforms will result in positive 
movements in the measures of financial development that are discussed below. 
 
The indicators of financial development were obtained from King and Levine (1993a; 
1993b). The first variable is DEPTH, a proxy for the overall size of the formal 
financial intermediary sector, measured as the ratio of liquid liabilities of the financial 
sector to GDP. The second indicator is BANK, the ratio of deposit-money bank 
domestic assets to deposit-money bank assets plus central-bank domestic assets. 
King and Levine (1993a; 1993b) introduced this variable to emphasise the risk-
sharing and information services stressed in their theory that banks are most likely to 
provide.  
 
The third variable is PRIVY in this research; the ratio of claims on the nonfinancial 
private sector to GDP, which indicates the share of credit funnelled through the 
financial system to the private sector. For instance, bank lending to firms has 
generally appeared first, followed by stock and bond markets, and finally credit and 
insurance markets catering to households (Pagano 1993:619). This justifies the 
focus on bank lending as it is a fundamental form of financial intermediation unlike 
stock and bond markets which have highly unrepresentative proportions in countries 
being studied. 
 
Figure 2.3 below shows the trend for BRICS versus non-BRICS averages for the 
credit to private sector ratio as a percentage of GDP. The trend over the observation 
period shows increases in the rate of private sector credit to GDP in the BRICS 
economies. The non-BRICS economies have higher averages of credit to private 
sector as a percentage then the BRICS economies. However, the ratios remain 
constant over the observation period; increasing ratios relate to how much banks 
increase lending to the private sector, implying an increase in the size of the 
intermediaries sector in an economy. This indicator is denoted as PRIVY in this 
treatise. 
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Figure 2.3:  BRICS vs Non-BRICS: Credit to private sector as a percentage of 
GDP 
 
Source: Researcher’s calculations based on WEF data 
 
Figure 2.4: BRICS vs Non-BRICS: Money supply as a percentage of GDP. 
 
 
Source: Researcher’s calculations based on WEF data 
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Figure 2.4 above denotes financial depth in the BRICS and non BRICS 
economies.Financial depth provides a measure of the size of the financial system 
relative to the size of the economy. It will be denoted by DEPTH in the treatise. The 
BRICS economies experienced increasing depth through the observation period 
though the non-BRICS economies increased the amount of M2 to GDP as the 
decade progressed. The greater depth of the BRICS economies is associated with 
the long gestation periods of projects that spur economic growth 
 
Figure 2.5 below indicates that the BRICS economies had more bank assets in the 
economy compared to non-BRICS countries throughout the duration of the 
observation period. This implies that banks were more involved in the financial 
system in BRICS economies than their non-BRICs counterparts. The trend in 
financial market development denoted here shows that the BRICS economies have 
more bank intermediation than non-BRICS economies and are also funnelling more 
funds to productive private sector projects other financial market intermediaries in 
the economy. 
 
Figure 2.5: BRICS vs Non-BRICS: Bank assets as a percentage of total financial 
assets. 
 
Source: Researcher’s calculations based on WEF data 
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Chittedi, (2009) noted that BRICs nations reformed their financial regulations and 
policies to attract foreign portfolio flows and contribute to their stock market 
development and banking sector development. This resulted in a fundamental shift in 
the financial structures of these countries and capital flows from developed nations. 
Gries et al. (2008) concluded that these countries have been interested in fostering 
their financial development, by reducing governmental intervention in national 
financial sectors, privatising banks and enhancing market capitalisation. Such 
policies were implemented in the expectation of promoting growth through, inter alia, 
a higher mobilisation of savings or a rise in domestic and foreign investments. 
 
2.6 ENDOGENOUS GROWTH MODELS 
Pagano (1993:613) asserted that the approach of explaining financial intermediary 
development and linking it with economic activity was necessary but misplaced as it 
could only contribute to identifying the level of output but could not explain how to 
grow that output. The author stated that the endogenous growth theory models 
established a theoretical foundation for the works of McKinnon (1973), Shaw (1973) 
and Patrick (1966). Making derivations from the Cobb-Douglas model which 
estimates how much capital and labour is used in production , Pagano established 
that financial development can affect the steady state economic growth rate through 
raising the proportion of savings funnelled to investment (through cutting down the 
transaction costs involved in using the intermediary) increasing the social marginal 
productivity of capital and influence the private savings rate. The logic flows as 
follows: to capture the essence of the influence of financial market development on 
economic growth a simple AK model is utilised, equation 1 below: 
 
           (1) 
Assuming that population is constant and that the economy produces one good that 
can be invested or consumed, and if invested depreciates at the rate δ per period. 
The gross investment then equals:  
         (2) 
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In a closed economy with no government, capital market equilibrium requires that 
gross savings St equals gross investment. It is assumed that a proportion 1-ϕ of the 
flow of saving is lost in the process of financial intermediation. 
           (3) 
From equation (1) the growth rate at time  is -1. Using 
equation (2) and dropping time subscripts, the steady state growth rate can be 
written as: 
         (4) 
Using the capital market equilibrium in equation (3) above and denoting the gross 
savings rate by s. Equation(4) reveals that growth can be achieved by raising ϕ the 
proportion of saving funnelled to investment; it may increase A, the social marginal 
rate of capital; and it can influence s, the private savings rate (Pagano 1993:615). 
Going further, another formulation for the same output figures in an economy can be 
determined using the AK model which is an extended Cobb-Douglas function, 
assessing whether indicators of financial market development affect output after 
controlling for the factors of output, namely capital and labour. The resultant Cobb-
Douglas will be of the form: 
         (5) 
And when extended will take the form: 
     (6) 
 
Bencivenga (1995:156) theorising from a typical “AK” model, modified to 
accommodate inter-generational saving and consumption, established that capital 
production technology in use, its productivity net of transactions costs, the savings 
rate, its composition and the ratio of labour’s share to capital share in output 
influenced the steady state of economic growth. He concluded that transaction costs 
influenced the choice of capital technology in markets where long gestation projects 
supported illiquid capital projects. Reductions in transaction costs can have a 
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positive effect on real returns on savings, thus increasing savings that are investable 
(Bencivenga 1995:175).  
 
King and Levine (1993c:516) theorising from a Schumpeterian endogenous growth 
model, identified four linkages between finance and economic growth namely 
evaluating entrepreneurs, pooling resources, diversifying risk, and valuing the 
expected profits from innovative activities. But the model does not focus on the 
precise form of contracts and institutions that provide these services. They 
discovered that better financial systems improve the probability of successful 
innovation and thereby accelerate economic growth. They also found that financial 
sector distortions reduce the rate of economic growth by reducing the rate of 
innovation. They suggested that financial intermediation boosts the economy through 
capital accumulation and productivity enhancements which have proved to be 
dominant dependent variables in finance-growth nexus literature as measures of 
economic growth (King & Levine 1993c:515). 
 
The prospect to capture the role of financial market development in economic growth 
was improved through the application of the endogenous growth models approach. 
The endogenous models focus on providing more liquidity through enabling the 
efficient functioning of markets which enables investment in long gestation projects 
that are more productive to the economy. This in turn increases the return on capital 
as society invests in projects that maximise the marginal social return on capital. 
Much of the research conducted from 1990 onwards in terms of empirical tests for 
the existence of the relationship between growth and financial market development 
have taken place in this framework as the empirical literature will illustrate.  
 
The advantage of an endogenous models approach is that real world data can be 
applied and the models have a solid theoretical foundation that is derived from first 
principles. In this literature review we started at the time when Fisher’s debt deflation 
theory connected economic activity to financial variables and proceeded to the time 
of Friedman and Schwarz where monetary aggregates were the major indicators of 
financial intermediation. Later ideas such as Akerlof’s(1969) credit rationing 
approach provided insight into the determinants of levels of credit extension and 
finally we end up with the endogenous growth theories.  
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These theories provided an approach which could capture real world data in respect 
of the subject of this research, namely locating the nexus through which financial 
market development influences economic growth. This paved the way for an analysis 
in which real world data will in fact be utilised. An extended Cobb-Douglas 
production function that controls for capital and labour shares of output is 
theoretically robust and is tractable with data, it also allows financial development 
indicators into the model, making it an approach that will make an empirical analysis 
of the influence of financial market development in the BRICS, possible. 
 
2.7 EMPIRICAL LITERATURE 
Empirical research has been conducted to test the implications from the literature. 
The theoretical literature presents three strands of thought that need to be tested: 
The monetary theory approach of Friedman and Schwarz (1963); the financial 
considerations approach of Bernanke and Gertler (1987) which has to do with 
balance sheet positions through an economic cycle, and the endogenous growth 
models of Romer (1990). In a comprehensive review of the empirical literature, 
Demirgüç-Kunt and Levine (2008) pointed out that the literature contains four 
different types of studies: (i) pure cross-country growth regressions, (ii) panel 
techniques that make use of both the cross-country and time-series dimensions of 
the data, (iii) microeconomic studies that explore the various channels through which 
finance may affect economic growth, and (iv) individual country case studies which 
mainly consisted of Ordinary Least Squares regression, Vector Auto-regressive 
analyses and then General Method of Moments analyses. The method that is 
tractable is the endogenous growth model approach as it can face real world data 
and is construed from first principles; hence the attention it will get in the empirical 
literature. For empirical purposes however, it is crucial to organise the empirics 
according to the econometric approach utilised. 
 
2.7.1   Ordinary Least Squares approach (OLS) 
The review that follows considers literature from the time of writings by Goldsmith in 
1969 during which the emphasis was on the value of financial intermediary assets to 
GDP and their relationship to growth. This review ends with the work by Loayza and 
Beck (2001) where the emphasis shifted to the influence of legal systems and the 
origins of prevailing legal systems and their impact on former colonies to raise funds 
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or attract investors. In between there is the work by Jung (1986) with focus on the 
direction of causality between financial development and economic growth. Then 
King and Levine (1993) and Levine (1997) who emphasised the importance of 
correlations between indicators of financial development and economic growth and 
the channels through which financial market development enhances growth, namely 
through a higher savings rate, higher capital accumulation and enhanced social 
marginal productivity of capital. 
 
Pioneering work has been conducted by Goldsmith (1969), who used the value of 
financial intermediary assets divided by GNP to gauge financial development with 
the assumption that the size of the financial system is positively correlated with the 
provision and quality of financial services. Conducting a cross-country study with 
data from 35 countries from 1860 to 1963 Goldsmith (1969:48) found periods of 
more rapid economic growth have been accompanied, though not without exception, 
by an above-average rate of financial development. However his work was plagued 
by missing data and misspecification errors; for its results to be acceptable 
improvements in this regard were needed. 
 
Levine (1993a) examined the relationship between financial depth, as measured by 
liquid liabilities, and three growth measures, namely, real per capita GDP growth, 
real per capita capital stock growth, and total productivity growth - all averaged over 
the sample period. Using data for 77 countries over the period 1960-1989, King and 
Levine found a statistically significant positive relationship between financial depth 
and the three growth measures. 
 
King and Levine (1993b) utilised the same regression method with 88 countries and 
more indicators. GDP growth based on their endogenous growth model theory was 
represented by per capita GDP growth, stock of capital in the economy, investment 
and the efficiency of other factors. These variables entered as dependent variables 
and were each regressed against the log of real GDP, secondary school enrolment, 
government consumption as a share of GDP, average annual inflation and liquid 
liabilities to share of GDP. Liquid liabilities as a share of GDP represented financial 
development were found to be significant in all the equations signifying a long run 
relationship between financial development and GDP. 
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Levine and Zervos (1996) examined the empirical relationship between measures of 
stock market development and long-run growth rates. They constructed aggregate 
indexes of overall stock market development that combine in-formation on stock 
market size, liquidity and international integration. Levine and Zervos used 
instrumental variables procedures and control for many other variables associated 
with economic growth to assess the strength of the empirical relationship between 
economic growth and stock market development (see also Levine & Renelt 1992). 
After controlling for the initial level of GDP per capita, initial investment in human 
capital, political stability, the level of banking development, and measures of 
monetary, fiscal, and exchange rate policy, the predetermined component of stock 
market development remained positively and significantly correlated with long-run 
economic growth. 
 
Levine (1997) utilised a three stage least squares approach on data from 116 
economies to ascertain whether the level of 1960 GDP, secondary school enrolment 
in 1960, Government consumption in 1960, the ratio of imports plus exports to GDP 
in 1960 and liquid liabilities in 1960 had any explanatory power on per capita GDP 
growth, per capita capital growth and per capita productivity growth from 1960-1989. 
Financial intermediation was represented by liquid liabilities and was significant in all 
the regressions that it entered signifying that the initial level of financial depth was 
also critical in determining how rapidly an economy grows over time. 
 
Kunt and Levine (1996b) compiled and compared different indicators of stock market 
development, highlighting significant correlations, and most importantly, stimulated 
future research into the links between stock market development and economic 
development. Their correlation analysis observed that there are huge differences in 
stock market development indicators among stock markets in the world. They used 7 
indicators for financial development namely, liquid liabilities to GDP, quasi liquid 
liabilities to GDP, domestic credit to private sector to GDP, total claims of deposit 
banks to GDP, spread, assets of private non-bank financial corporations to GDP and 
assets of private insurance and pension funds to GDP to measure their influence on 
economic growth to rank the development of countries and found that from 1986 
through to 1993, Japan, Taiwan, Singapore, Switzerland and the UK had the most 
advanced financial systems in the world. Even though no regressions were 
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conducted the correlations gave an indication of the next step researchers were to 
investigate. 
 
The problem however with OLS based estimation methods was that they could not 
account for the causality between financial market development and economic 
growth. They also failed to disentangle the error term that was endogenous in 
physical capital accumulations over time, which lead to understating the contribution 
of financial market development indicators to growth. To address this weakness 
researchers moved on to Vector Auto-regressive approaches in order to focus on the 
causality aspect of the question. 
 
2.7.2   Vector Auto-Regeressive approach (VAR) 
Jung (1986) following upon Patrick’s (1966) question, ‘Which sector, financial or real, 
leads in the dynamic process of economic development?’, embarked on a Granger 
Causality time series analysis using the ratio of currency to narrow money and the 
ratio of M2 to nominal GDP as proxies for financial development to estimate their 
impact on economic growth which was being proxied by real per capita GDP. Jung 
utilised data from 56 countries, each having 15 observations. He came to the 
conclusion that in least developed countries, financial development causes economic 
growth. He also found that over time causality shifts from financial development to 
economic growth to going from economic growth to financial development. Jung 
(1986) pioneered research using VAR, which other researchers only adopted it 
during the 1990s. 
 
Demetriades and Hussein (1996) utilised the Johansen’s Co-integration technique to 
conduct causality tests between financial development and real GDP to investigate 
the existence of a long run relationship between financial development and 
economic growth. Their results provided little support to the view that finance is a 
leading sector in the process of economic development. They however found 
considerable evidence of bi-directionality and some evidence of reverse causation. 
What was also clear was that causality patterns vary across countries highlighting 
the dangers of statistical inference based on cross-section country studies which 
implicitly treat different economies as homogeneous entities. 
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Arestis et al. (2001) utilised the Vector Auto-regressive approach with data from five 
developed economies to examine the relationship between stock market 
development and economic growth, controlling for the effects of the banking system 
and stock market volatility. Their results supported the view that, although both 
banks and stock markets may be able to promote economic growth, the effects of 
the former are more powerful. They also suggested that the contribution of stock 
markets on economic growth may have been exaggerated by studies that utilise 
cross-country growth regression. Calderon and Liu (2003) applied the Geweke 
decomposition test on pooled data of 109 developing countries from 1960 to 1994 to 
determine the direction of causality between financial development and economic 
growth. They found that financial development generally leads to growth; there exists 
bi-directional causality between financial development and economic growth. They 
also found that financial deepening works more in developing than industrialised 
countries propelling growth through more rapid capital accumulation and productivity 
growth. 
 
Agbetsiafa (2004) utilised a vector error-correction model to African data from 1963-
2001 in order to examine the long-run equilibrium relationship and the causal 
relationship between financial development and economic development in a sample 
of eight sub-Saharan African countries namely, Ghana, Ivory Coast, Kenya, Nigeria, 
Senegal, South Africa, Togo, and Zambia. Unit-root tests showed the financial 
development indicators and per capita GDP time series were non-stationary in their 
levels. Johansen co-integration test results confirmed the existence of a long-run 
economic relationship between financial development indicators for all eight 
countries.  
 
These results that were obtained were consistent with a number of earlier studies 
that found financial development and economic growth to be co-integrated in the 
long run. Furthermore, the error-correction based Granger causality tests indicated 
mostly a unidirectional causality running from financial development to economic 
development in Ghana, Nigeria, Senegal, South Africa, Togo, and Zambia, and a bi-
directional causality for M2Y(M2 as a percentage of GDP) in Kenya and Zambia; and 
for BDY(Bank Credit as a percentage of GDP) in South Africa and Zambia. 
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Darrat et al. (2006), in a cross-country study of the Middle East and North Africa 
region for the time period 1997-2003, examined whether financial-sector 
development in several emerging markets affected their real economic activity. The 
results from co-integration and error-correction models utilised, suggested that 
financial deepening exerted a robust long term stimulating effect on real economic 
activity (both overall and sectoral) in all countries examined. Short-term effects of 
financial deepening proved generally non-existent or tenuous at best. The results 
suggested that improving the structure and operation of the financial sector in 
emerging markets did stimulate real growth, but only if such improvement persists 
over a prolonged period of time. 
 
Chukwu and Agu (2009), in a country case study, adopted the multivariate VECM to 
investigate the causality between financial depth and economic growth in Nigeria 
from 1971 to 2008. The results suggested that financial depth and economic growth 
have a stable long-run relationship. The study supported the demand following 
hypothesis for the banking sectors private sector credit and real broad money 
supply, while it supported the supply-leading hypothesis for loan deposit ratio and 
bank deposit liabilities. The major finding was that the financial depth indicator used 
had a significant influence on the causal inference linking financial development and 
economic growth. 
 
Hassan et al. (2011), in a cross-country study of 168 countries for the time period 
1980-2007, provided evidence on the role of financial market development in 
accounting for economic growth in low and middle-income countries classified by 
geographic regions. To document the relationship between financial development 
and economic growth, Hassan et al. estimated both panel regressions and variance 
decom-positions of annual GDP per capita growth rates to examine what proxy 
measures of financial development were most important in accounting for economic 
growth over time and how much they contributed to explaining economic growth 
across geographic regions and income groups. They found a positive relationship 
between financial development and economic growth in developing countries. 
Moreover, short-term multivariate analysis provided mixed results: a two-way 
causality relationship between finance and growth for most regions and one-way 
causality from growth to finance for the two poorest regions.  
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Pradhan et al. (2013) examined the influence of  financial market development on 
economic growth for BRICS economies utilising a panel Vector Auto-regressive 
approach between 1989 and 2009. The variables utilised were GDP growth, a 
financial services indicator, bank services indicator and stock market performance 
indicator developed by principal component analysis. They found that there was 
causality from financial sector development to economic growth and argued that 
policy makers should keep these pathways open for financial sector development to 
be maintained so as to keep the growth rate positive in the BRICS economies. 
 
The limitation that the VAR faced as an approach to modelling the finance growth 
nexus was that it was not structural and hence did not have coefficients that had any 
economic meaning. Though they brought the advantage of being able to determine 
causality, they lacked meaningful actionable policy recommendations that policy 
makers could utilise. This led to the adoption of the Generalised Method of Moments 
(GMM) estimators as an approach to modelling the finance growth nexus. 
 
2.7.3   Generalised Method of Moments (GMM) 
Finally, recent studies have utilised instrumental variable techniques on panel data to 
obtain instruments from lagged observations of lagged explanatory variables. These 
included studies based on the dynamic panel GMM estimation methodology of 
Arellano and Bond (1991), as in Benhabib and Spiegel (2001), or the more recent 
GMM methodology of Blundell and Bond (1996), cited in Levine, Loayza and Beck 
(2000) and Lopez and Spiegel (2002). Both of these studies also found a positive 
relationship between indicators of financial market development and economic 
growth. 
 
In an investigation into the sensitivity of APEC countries to financial development 
initiatives compared to the rest of the world, Spiegel (2001) also found a positive role 
for financial development in enhancing economic growth using the Arellano-Bond 
methodology. In particular, he found that the growth experiences of a sub-sample of 
APEC nations are more sensitive to financial development than the overall world 
sample of countries. This additional sensitivity arose both through enhanced physical 
capital accumulation and total factor productivity growth. 
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Beck and Levine (2004) applied panel econometric techniques along with new data 
to re-examine the relationship between stock markets, banks and economic growth. 
They examined whether measures of stock market and bank development each 
have a positive relationship with economic growth after controlling for simultaneity 
bias and omitted variable bias. They used data for 40 countries, averaged over 5 
years from 1976 to 1998, and employed the generalised method of moments (GMM) 
estimators for panel data analysis. Both stock markets and banks were found to be 
jointly significant in affecting economic growth in their panel estimation, thus 
suggesting that stock markets provided different financial services from banks. 
 
2.8   SUMMARY 
From the empirical literature it is clear that a variety of indicators of financial sector 
development have been regressed against real GDP growth, capital accumulation 
and productivity enhancements. The methods that have been utilised began from 
three stage least squares, onto Vector Error correction models to Vector Auto 
regressive models. The underlying theory that was being tested remained that of the 
endogenous growth models and this had been done on numerous sets of countries 
around the world with a wide variety of results. The most robust econometric 
methodologies applied to date for panel data analyses were the generalised method 
of moments which could account for the endogeniety of physical capital 
accumulation to economic growth as Spiegel et al. (2001), and Lopez and Spiegel 
(2002) have demonstrated, creating a precedent for further investigation for the 
growth finance nexus along the same line of thought. 
 
In Chapter three the testing of the endogenous growth model, as postulated by 
Pagano (1993), is extended to a generalised method of moments Panel Data 
Analysis of 16 emerging economies. The panel will include BRICS economies and 
non-BRICS economies to attain the goal of testing whether a faster long run 
relationship between economic growth and measures of financial market 
development in the BRICS economies compared to other non-BRICS emerging 
economies exists. 
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CHAPTER THREE 
METHODOLOGY 
 
3.1 INTRODUCTION 
Demirgüç-Kunt et al. (2009:1) described the measurement of financial development 
as concerning the size, activity, efficiency and stability of the financial system. It can 
therefore be suggested that the definition of financial development is improvements 
in the size, activity, efficiency and stability of the financial system. This chapter 
conceptualises how the influence of the development of financial markets on 
economic growth in BRICS economies can be tested. The first section provides an 
overview of the theoretical model of the relationship between financial development 
and economic growth, and the setting of a priori expectations that are going to be 
utilised to test the relationship. The second section describes the empirical model 
and the arrangement of data entering, and thus enables an analysis to be 
conducted.  The theoretical model follows in the next section. 
  
3.2 THEORETICAL FRAMEWORK 
Modelling the influence of financial market development on economic growth has 
taken various forms across time and space beginning with the correlations 
conducted by McKinnon (1973) and Shaw (1973) proceeding to OLS by Levine et al. 
in the 1990s. More advanced techniques such as instrumental variables and 
Generalised Method of Moments applied by Spiegel and Benhabib (2000) and 
Loayza et al. (2000) were used in the 2000s. Based on the testable arguments from 
Pagano’s (1993) endogenous growth, this study tests for the influence of financial 
market development on economic growth, utilising an extended Cobb Douglas 
function, which is an alternative representation of Pagano’s (1993) finance-growth 
nexus literature. Spiegel and Benhabib (2000) used an endogenous growth model to 
illustrate the significance of financial market development indicators on economic 
growth. The Cobb-Douglas function was selected for this analysis as it relates the 
factors of production to indicators of financial market development. Spiegel and 
Benhabib (2000:11) and Lopez and Spiegel (2002) postulated that if levels of 
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(3.3)  
physical capital accumulation and labour are controlled for in an extended Cobb-
Douglas production function, the effects of financial market development on output 
can be determined. The endogenous growth model is a Cobb-Douglas function: 
                                                                                       (3.1) 
Taking logs: 
                                          (3.2) 
Yit is real GDP, Ait is a measure of state of technology, Kit is a measure of capital 
stock. Lit is the labour force of the country and H denotes educational achievement, 
 denotes an independently and identically distributed error term. In an endogenous 
model framework the a priori expectation will be that of constant returns to scale, to 
take into account shares of factor accumulation as far as labour and capital are 
concerned. The intuition of the endogenous growth model is that labour and physical 
capital are subject to diminishing returns therefore they have a point where 
increasing their amounts in an economy no longer increases output. The remaining 
way to drive economies past their steady states to higher ones is through the role 
that educational attainment plays in spurring technological innovation and the speed 
with which technology from abroad is assimilated into the workings of the economy. 
 
3.3 EMPIRICAL MODEL 
The empirical model that will be utilised to determine the influence of financial 
development on emerging economies is shown in equation (3.3) below: 
       
This is the base regression that will be utilised to assess the extent to which financial 
market development indicators affect  levels of growth in emerging economies. 
 
To distil the effect in the case of BRICS countries the model will be modified to 
extract the influence via an interactive dummy variable and will take the form shown 
in equation (3.4): 
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Where  represents BANK, PRIVY and DEPTH, the financial development 
indicators as noted in the previous chapter, which will be entered into each equation 
separately to determine if there is any particular impact that these policy variables 
are having in the emerging economies as far as BRICS countries are concerned.  
 is Gross Domestic Product (GDP), the measure of economic growth that is 
utilised in this research,  is capital stock. Economic theory postulates a positive 
relationship between the capital stock in a country and the amount of output that it 
produces Levine (2000).  is the labour force for a given country, the more labour 
force a country has the more goods it can produce.  is the average number of 
years of education (Barro & Lee 1993). If a nation possesses an educated workforce 
it can produce more with the same amount of inputs.  is technology proxied by 
the number of cell phone connections in a country, the more technology a country 
has the more productively it can produce goods. 
 
  is the country’s openness to trade; the sum of exports and imports divided by 
GDP. The relationship between a country’s openness and economic growth is 
ambiguous depending on the county’s terms of trade.  is the percentage of GDP 
that is invested in research and development in a given economy. Countries that are 
leaders in research and development (R&D) today can be expected to be highly 
productive economies in the future.  is government expenditure as a percentage 
of GDP, this also depends on the country’s state in terms of its budget deficit,  
is gross national debt as a percentage of GDP, high GDP to debt ratios are usually 
detrimental to economic growth in the long run (Melecky,2012). BANK is bank assets 
divided by bank assets plus central bank assets. It indicates the extent of bank 
involvement in an economy compared to total banking activity in that particular 
economy, PRIVY is credit provided to the private sector as a percentage of  GDP. It 
signifies the extent to which banks are lending to the private sector in that economy. 
DEPTH is proxied by M2/GDP. It signifies the level of liquidity that is present in an 
economy.  is the dummy variable for the BRICS economies. 
(3.4) 
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Reasoning from Pagano (1993:4), Levine (1997:14) and Spiegel and Ben-Habib 
(2000) it follows that, when accounting for growth, if the financial development 
indicators still find significance after controlling for the capital share and labour share 
of output, then the factors which lead to financial development can be used as policy 
instruments to affect economic growth. 
 
3.4   DATA 
Data for 14 emerging market economies was extracted. These countries were 
selected because they are middle income countries or transition economies (WEF 
2014). Two previously emergent economies, Singapore and Hong Kong, were 
selected to act as a control for the level of advancement of financial development in 
the BRICS economies. Data was compiled from a combination of the World Bank 
database, World Economic Forum database and Penn World Tables version 8.0.The 
three databases are compatible as they triangulate their calculations with each other. 
 
3.4.1 Measuring financial development 
As mentioned in the introduction, financial development is said to be improvements 
in the size, activity, efficiency and stability of a financial system (Dermiguc-Kunt et al. 
2009:1). This definition, though theoretically robust is often not empirically feasible. 
The measures that are consistently used to capture factor accumulation rates, 
reduction in spreads and the influence of savings, do not adequately capture the 
influence on levels of GDP or GDP growth itself; they either enter models 
insignificantly or enter significantly but with the unexpected signs (Spiegel 2001:11). 
 
Data for financial indicators is taken from Levine’s (1999) analysis of financial 
development in economic growth. The analysis utilises three critical indicators for 
financial development namely DEPTH, which is measured by M2/GDP. This is the 
definition of the depth of the financial system. There are problems with this 
commonly used measure of financial development. It may not accurately measure 
the effectiveness of the financial system in intermediating resources. Also, DEPTH 
includes deposits by one intermediary in another, which may involve double 
counting. Under the assumption that the size of the financial system is positively 
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correlated with the provision and quality of financial services, many researchers use 
this measure of financial depth (McKinnon 1973).  
 
 The second measure that researchers traditionally used to measure financial 
development is the ratio of credit granted to the private sector by banks as a fraction 
of GDP. Directed credit initiatives, being money that banks are forced to lend to 
certain sectors of the economy at predetermined interest rates and government 
subsidy programmes may importantly influence the fraction of credit allocated to the 
private sector. The assumptions underlying these measures is that financial systems 
that allocate more credit to the private sector are more engaged in researching firms, 
exerting corporate control, providing risk management services, mobilising savings, 
and facilitating transactions, than financial systems that simply funnel credit to the 
government or state owned enterprises. In this research it will be termed PRIVY 
(Levine 1999) 
 
The third measure the researchers used is the ratio of bank loans to central bank 
plus bank assets, which measures the degree to which commercial banks versus the 
central bank allocate credit. Central banks can infringe on the lending of credit in the 
economy by evading the financial system and lending directly to the public sector, 
unlike in a normal scenario, they channel funds into the system through the banking 
system. Such activities thus render bank lending activities invalid in an economy. 
BANK (as it shall be termed in this research) equals the ratio of bank loans divided 
by bank credit plus central bank domestic loans. The rationale underlying this 
measure is that banks are more likely to identify profitable firms, exercise corporate 
control, pool risk, mobilise savings and facilitate transactions than central banks. 
There are two notable weaknesses of this measure, however; first other financial 
institutions which provide credit may thus also contribute to financial development 
and are not captured in the intended analysis,the second is that central bank activity  
can be of a quasi fiscal nature which will be difficult to record as banking activity. 
 
3.5   ECONOMETRIC METHODOLOGY 
The econometric tool that is applied here is panel data analysis through the 
Generalised Method of Moments, as described by Loayza et al. (2000), Spiegel and 
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Ben-Habib (2001) and  Levine (1997).The intuition in this method is to circumvent 
the simultaneity bias that is induced by the co-determination of physical capital 
accumulation and income in time series. If this aspect is not treated for, estimation 
with OLS will produce estimates that are biased upward. This upward bias is due to 
the unaccounted effects of the direction of causality between income and physical 
capital accumulation. Besides simultaneity bias GMM enables full information to be 
distilled from the data. 
 
The system GMM, entails estimating a levels equation, preferably in logarithms, 
because this will enable the coefficients to be obtained as elasticities. Differenced 
lags of the dependent variable and the weak exogenous variables are then utilised to 
estimate the equation in a two stage fashion. Usually labour and capital are defined 
as weakly exogenous or endogenous in the generalised Method of Moments 
estimations of production functions (Spiegel & Benhabib (2000:12). 
 
Jose Lopez utilising DEPTH, BANK and PRIVY in a difference, noted a problem that 
arises with indicators in growth regressions is their tendency to be endogenous with 
current income levels and investment rates as discussed by Greenwood in 
Jovanovich (1990). To address the endogeneity issue he utilised the beginning of 
period values as indicators of financial development. He also noted that the extent of 
development of financial markets in anticipation of future investment and growth, 
may cause simultaneity bias in the analysis.  
 
To address this possibility, the system GMM methodology of Blundell and Bond 
(1998) is used. This methodology builds upon the differenced GMM estimation 
method of Holtz-Eakin et al. (1988) and Arellano and Bond (1991) that was used in 
several panel studies, such as that of Benhabib and Spiegel (2000) or in another 
instance the system GMM method of Blundell and Bond (1998) as in Levine et al. 
(2000), where both studies found a positive relationship between growth and 
financial economic development. 
 
Following Spiegel and Benhabib (2000), the procedure adopted for estimation will 
involve regressing one indicator of financial development at a time and then putting 
them altogether at once to see if they remain significant as ancillary variables that 
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can affect the level of GDP. A BRICS dummy variable will be utilised to check if there 
is any financial development initiative occurring in the BRICS but not anywhere else 
in the sample. 
 
3.6   GMM AS AN ESTIMATION TECHNIQUE 
GMM was popularised by Hansen (1982) as a method to estimate moment based 
estimators that could not be written down mathematically. The foundational intuition 
of the Method of Moments is the starting point of GMM estimation, where this 
method is based on the idea of estimating a population moment by utilising a 
corresponding sample moment. A moment is a statistical attribute of a population or 
sample data generating process. Typical moments are the mean, variance, 
peakedness and kurtosis of a given data generation process.  
The vector L of moment conditions that the true parameters of β should satisfy may 
be written as follows: 
                 (3.5) 
Where  a vector of variables is observed at time t and  is the unique value of a set 
of parameters that makes the expectation equal to zero. Equation (3.5) should 
usually satisfy orthogonality conditions between a set of instrumental variables  
and the residuals of the equation,  as follows: 
                 (3.6) 
Where: Xt refers to a set of explanatory variables observed at time t. By replacing the 
moment conditions in equation (3.5) by its sample analogue, the following traditional 
MOM estimator is obtained: 
=               (3.7) 
Where: T is the sample size. The MOM can only yield an exact solution to this 
equation if the number of L of moment conditions is equal to K number of parameter 
estimates. 
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The general case that exists however is that there are more moment conditions than 
the number of unknown parameters; (L>K). Under such conditions, the alternative 
approach to deal with the over-identified system is the GMM. The GMM procedure is 
an extension of the traditional MOM approach able to deal with the case where there 
are more estimating equations than parameters to be estimated (Mittlehammer et al. 
2000). Although there is generally no exact solution of an over-identified system, 
GMM is deemed to reformulate the problem by choosing a  that makes the sample 
moment as close to zero as possible. 
To compute this beta the following quadratic function is utilised: 
                 (3.8) 
=                  (3.9) 
Where:  is an (m x m) weighting matrix which minimises the weighted distance 
between the theoretical and actual values. At this stage it’s worth mentioning that 
GMM produces consistent estimates with any positive weighting matrix. For instance 
Mittlehammer et al. (2000) maintained that the GMM approach defines an entire 
family of consistent and asymptotically normally distributed estimators as a function 
of the weighting matrix. Another benefit arises in the presence of hetero-scedastic 
errors in that GMM is asymptotically more efficient than its special cases for instance 
Two-Stage Least Squares. 
 Moment conditions that will be minimised in the analysis will be of the form: 
                
Up to  
  
All these are orthogonal conditions which can be simplified to yield approximations of 
the parameter estimates that will minimise the difference from zero for the given 
(3.10) 
(3.11) 
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moments. Zt-n is a matrix of instruments that has lags running from time t up to      
time n.     
 
The estimation of growth regressions was done using the generalised method of 
moments (GMM) to account for the endogeneity of physical-capital accumulation. 
This accounts for the fact that past economic growth influences current values of 
growth. To untangle the causality, an estimator is applied, which accommodates the 
bi-causality between economic growth and physical-capital accumulation by 
weighting the error terms of the equation with instruments that alternatively explain 
the phenomenon in question.  
 
This methodology has been used in a number of panel growth regressions, including 
Caselli et al. (1996) and Easterly et al (1997), applying techniques advanced by 
Holtz-Eakin et al. (1988) and Arellano and Bond (1991). Essentially, consistency of 
estimators under GMM requires the assumption that all factors except physical-
capital accumulation are strictly exogenous, while physical-capital is only weakly 
exogenous. For example, for equation (1) we require  for all s > t which 
is the moment condition that the estimation of this production function is built upon. 
The instruments (the weighting matrix) are by exception defined by the 
aforementioned moment condition. 
 
3.6.1   Specification tests for GMM 
The validity of instruments used in the regressions was tested by first testing for 
second order serial correlation in the residuals and then conducting the Sargan test 
of the over-identifying restrictions suggested by Arellano and Bond (1991). The logic 
of the test is that under the null hypothesis that the over-identifying restrictions are 
valid, the Sargan statistic is distributed as a χ2 (p -k), where k is the number of 
estimated coefficients and p is the instrument rank. To ensure that there is no serial 
correlation in the model the residual is run and tested for second order auto-
correlation if it is in differences, and first order correlation if it is a levels equation of 
which the one in this treatise is. 
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3.7  CONCLUSION 
Spiegel (2001) also found a positive role for financial development in enhancing 
economic growth using the Arellano-Bond methodology. In addition, Spiegel found 
that the growth experience of a sub-sample of APEC countries were more sensitive 
to financial development than the overall world sample of countries. This additional 
sensitivity arose both in enhancing the rates of physical capital accumulation and 
enhancements in total factor productivity growth. In the theoretical framework below, 
this analysis will examine the relationship between financial development and 
economic growth for BRICS countries by extending the work of Benhabib and 
Spiegel (2000) to utilising a Blundell-Bond system GMM method.  
 
The focus will be on embedding financial development proxies within structural 
growth models. An endogenous AK growth model specification will be utilised to 
assess the sensitivity of BRICS economies to financial development proxies as 
compared to a list of emerging economies. The results are documented and 
discussed Chapter four. 
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CHAPTER FOUR 
DISCUSSION OF RESULTS 
4.1 INTRODUCTION 
This chapter presents the results of the influence of financial market development on 
BRICS economies. The analysis is done by investigating the relationship between 
financial market development indicators and gross domestic product. The analysis 
also provides important insights for debate on utilising financial market development 
indicators as levers for economic growth. There is general consensus that increases 
in size, efficiency, activity, and stability of financial markets enhance economic 
growth. (King & Levine 1997). Accordingly, based on this empirical premise, this 
chapter attempts to determine whether BRICS economies have had superior growth 
rates due to dynamics in their financial market development.  
 
The analysis complements existing evidence on the relationship between growth and 
financial market development in emerging markets as stated by Patrick (1969:12), 
King and Levine (1993, 1997, 2001), Loayza and Beck (2001:22) and Spiegel and 
Benhabib (2001:354) and earlier, reviewed in Chapter two of this treatise. The 
chapter specifically attempts to test the literature surveyed in Chapter two, which 
suggests a linear relationship between financial market development and growth. 
This chapter estimates the theoretically-based influence of financial market 
development on economic growth.  
 
The results from the analysis can be used to compare the financial market 
development trends of BRICS and non-BRICS countries to see what other countries 
can do to organise their financial markets in ways that enhance growth. While debate 
on whether a relationship exists between financial market development and growth, 
there has been no inquiry into this question with BRICS as a focal point. There is, 
however, general consensus that the issue is country specific and determined by the 
country’s historical situation and institutional factors (Spiegel & Benhabib 2000; Kunt 
et al. 2011). 
This chapter is organised as follows: Firstly, an assessment of the data sources and 
descriptions is made as shown in Table 4.1 below. After that, econometric results of 
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the models for the influence of financial market development on economic growth 
are presented in section 4.3. The Sargan test for over-identification and the auto- 
regression coefficients of the residuals of the model are utilised to test for robustness 
and model stability. A summary concludes the chapter. 
 
4.2    DATA SOURCES AND ANALYSIS 
4.2.1 Data descriptions and sources 
A summarised description of data and sources are presented below in Table 4.1: 
 
 
Table 4.1: Data description and sources 
Variable Symbol Source Measure 
GDP Y Penn World tables 
8.0 
Gross domestic product at 
consumption levels 
Capital Stock K Penn World tables 
8.0 
Stock of machinery and 
infrastructure utilised in production 
of goods and services 
Labour L Penn World tables 
8.0 
Number of people employed in a 
given country in a given year 
Educational 
Achievement 
H Penn World tables 
8.0 
Average number of years of 
educational attainment 
Technological 
Advancement 
TC World Bank 
Database 2014 
Number of cell phone connections 
per 1000 
Debt DEBT World Economic 
Forum database 
Gross national debt to GDP ratio 
Openness OP World Economic 
Forum database 
Exports +Imports/GDP 
Government 
Expenditure 
GE World Economic 
Forum database 
Government expenditure/GDP 
Research and 
Development 
RD World Bank 
Database 2014 
Research and development 
expenditure/GDP 
Bank BANK World Bank 
Database 2014 
Bank assets/(Central Bank Assets  
+ Bank Assets) 
Privy PRIVY World Bank 
Database 2014 
Credit to private sector/GDP 
Depth DEPTH World Bank 
Database 2014 
M2/GDP 
Gross Fixed 
Capital 
Formation 
GFCF World Bank 
Database 2014 
Sum of all improvement in 
infrastructure, capital equipment 
and machinery to do business in a 
given year 
DBRICS DBRICS Dummy variable 1 if BRICS,0 if otherwise 
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4.2.2 Data Transformations 
To make the variables easier to work with, GDP, Capital Stock, Labour, Educational 
attainment and technological change have been transformed to logs so that they can 
enter a Cobb-Douglas type of production function. The rest of the variables are either 
in ratio or percentage form which makes them stationary and easier to interpret. 
 
4.2.3 Data description 
The descriptions of the various variables utilised in the regressions are given in 
Table 4.2 below. The Table is created by using Eviews 7. These are descriptions of 
the time series that have been used in the analysis. Annexure A.5 refers (pg.88) 
Table 4.2: Time series analysis 
Variable Mean Median Maximum Minimum Std. Dev. Skewness Kurtosis 
Jarque-
Bera 
Probability 
Y 1.19E+12 4.58E+11 1.04E+13 1.28E+11 1.82E+12 3.091414 13.04894 1113.668 0 
K 3.77E+12 1.57E+12 4.53E+13 3.29E+11 6.57E+12 3.962363 20.45491 2939.802 0 
L 1.04E+08 26689635 7.84E+08 2020546 1.98E+08 2.514369 8.031244 404.813 0 
H 2.554339 2.597946 3.244556 1.747066 0.387872 -0.040309 2.275251 4.254079 0.11919 
TC 66.47597 64.02441 215.5038 0.343205 46.13253 0.516925 2.643288 9.568701 0.00836 
DEBT 53.86581 47.1875 137.512 2.956 26.47551 0.161376 2.708184 1.514601 0.468931 
OP 107.9844 59.10387 447.0576 18.03959 110.6156 1.859565 5.176013 148.5356 0 
GE 27.56079 26.542 51.806 11.953 8.883436 0.520409 2.572989 10.12511 0.006329 
RD 0.950384 0.72282 4.52323 0.04756 1.002768 2.236967 7.747189 340.4151 0 
BANK 68.80701 49.40162 202.12 10.49303 47.24929 0.520054 1.997685 16.69169 0.000237 
PRIVY 81.95126 59.5006 313.6654 17.36075 60.6066 1.820288 6.669629 213.7598 0 
DEPTH 89.95446 95.02998 101.6567 62.70788 10.23788 -0.944551 2.494363 30.59501 0 
GFCF 1.45E+11 5.12E+10 1.90E+12 1.33E+10 2.75E+11 4.182369 22.19756 3508.12 0 
 
4.3 PRESENTATION OF RESULTS 
The table below shows results from the regressions run to investigate the link 
between financial market development and economic growth. 
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Table 4.3: Results of Regressions 
Dependent variable log (GDP) 
Variable 
Coefficient 
BASE MODEL 
Coefficient 
BANK 
MODEL 
Coefficient 
PRIVY MODEL 
Coefficient 
DEPTH MODEL 
     
C 
7.101996 *** 
(2.273098) 
5.224699 *** 
(2.922997) 
7.389367 ** 
(3.366359) 
3.610824 
(2.392399) 
LOG(K) 
0.573272 *** 
(0.116606) 
0.302576 ** 
(0.143438) 
0.261767 *** 
(0.067327) 
0.35564 *** 
(0.107517) 
LOG(L) 
0.272981 * 
(0.139231) 
0.676102 *** 
(0.152503) 
0.643097 *** 
(0.139865) 
0.753227 *** 
(0.075645) 
LOG(H) 
-0.025912 
(1.399919) 
3.31463 ** 
(1.409784) 
3.028132 ** 
(1.205095) 
1.82155 * 
(1.031487) 
DEBT 
-0.059138 *** 
(0.044398) 
-0.005131 *** 
(0.00089) 
-0.005739 *** 
(0.000967) 
-0.0036664 *** 
(0.000751) 
LOG(TC) 
-0.004488 
(0.000899) 
-0.147932 *** 
(0.052337) 
-0.143097 *** 
(0.045327) 
-0.059058 
(0.044112) 
OP 
-0.00132 ** 
(0.000601) 
0.000145 
(0.000436) 
-0.000301 
(0.000396) 
0.000222 
(0.000447) 
GE 
0.001316 
(0.088003) 
0.001163 
(0.003453) 
-0.003491 
(0.002779) 
-0.000846 
(0.003465) 
RD 
-0.006048 
(0.000745) 
0.040636 
(0.096294) 
-0.04338 
(0.10837) 
0.073867 
(0.094697) 
BANK 
0.002182 *** 
(0.000606) 
-0.002435 
(0.001863) 
  
PRIVY 
0.000347 
(0.001274) 
 
-0.00105 * 
(0.000598) 
 
DEPTH 
-0.000915 
(0.001274) 
  
-0.003728  *** 
(0.001288) 
DBRICS 
-0.948691 * 
(0.471778) 
-1.955935 *** 
(0.322799) 
-2.085742 *** 
(0.48616) 
-6.424299 *** 
(1.080993) 
BANK 
*DBRICS 
 
0.010547 *** 
(0.003827) 
  
PRIVY*DB
RICS 
  
0.014336 *** 
(0.000893) 
 
DEPTH 
*DBRICS 
   
0.053234 *** 
(0.010922) 
Sargan  
Statistic 
35.89366 17.37720** 17.56097** 22.27493*** 
AR(1) 0.0000 0.0000 0.0000 0.0000 
AR(2) 0.54563 0.2703 0.4311 0.1144 
 
Note: *** significance at 1%, ** significance at 5%, * significance at 1% and Figures 
in parenthesis are p- values. All regressions were regressed using ∆yit, ∆kit and ∆lit 
as instruments. 
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4.4    INTEPRETATION OF RESULTS 
4.4.1 Base model 
Although it is common practice to regress economic growth on an array of potential 
determinants as shown in Table 4.1 the usefulness of this approach has increasingly 
been questioned by a number of empirical studies (Sala-i-Martin 1997 and Levine & 
Renelt 1992).  Bosworth and Collins (2003) stated that it is necessary to focus only 
on a core set of variables of interest and evaluate the importance of other variables 
conditional on inclusion of the core set. As such, analyses in this chapter mainly 
focused on the link between financial market development and economic growth. 
The base model is an extended Cobb-Douglas function with ancillary variables and 
financial market development indicators. The coefficients for K, L and H are therefore 
elasticities in respect of capital, labour and educational attainment respectively. The 
elasticity for capital is 0.57, implying that a one unit increase in the log of the capital 
stock will yield 0.57 increase in the log of GDP. This elasticity for labour is 0.27 and 
has the same interpretation. Human capital has a coefficient of -0.002 implying that a 
year’s increase in the average educational attainment of the population will reduce  
GDP by 0.002 percentage points. 
 
The results from the econometric analysis of the determinants of economic output 
show that domestic capital, stocks, labour and bank assets relative to total financial 
assets have a positive and statistically significant impact on economic output while 
government consumption and openness have a significantly negative impact on 
growth. The negative coefficient on changes in government consumption suggests 
that government was pursuing a counter-cyclical fiscal policy by increasing 
consumption in response to lower growth and reducing it in response to higher 
growth. The coefficient for the debt-to-GDP ratio shows that for every percentage 
point increase in the debt-to-GDP ratio the growth rate of per capita income falls by 
0.06 per cent. In a log model, coefficients for variables in ratio or percentage form 
translate into percentage increases in the logged dependent variable. The results are 
also consistent with Barro’s (1999:3) findings that growth is inversely related to 
government consumption.   
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Openness to trade has a coefficient of -0.0002 implying that a percentage increase 
in openness to trade reduces GDP by 0.0002 log units or 0.04%. A percentage 
increase in gross national debt will decrease GDP by 0.06 log units or 0.14% 
percent. The results for BANK are significant at 0.002 log units or 0.05%, PRIVY 
AND DEPTH are insignificant at 0.0003 and 0.0009 respectively. Implying that 
movements in BANK assets are crucial in explaining movements in GDP, in the 
dataset, a 1% increase in the BANK ratio increases GDP by 0.46%. The BRICS 
coefficient of -0.94,  is significant and implies that BRICS countries as a block, have  
lower  intercept coefficients than non-BRICS countries. BRICS economies start 
about one log unit of GDP behind non-BRICS economies at the starting point of the 
analysis. The data suggest that BRICS economies overtook non-BRICS economies 
in terms of growth in the time period of the analyses (2000-2011). Annexure A.1 
refers (pg.81). 
 
4.4.2 Indicator specific models 
The indicator specific models utilise a simple but intuitive extension of the Least 
Squares Dummy Variable (LSDV) models. Their interpretation is explained in 
Gujarati (2004:645). The two crucial coefficients are the financial development 
indicator and the BRICS coefficient. Both of these coefficients would have to be 
significant and their interpretation will be the same as in the base model. The 
particular interactive variable now determines the slope coefficient in respect of the 
BRICS dummy variable and if positive and significant shows a higher growth 
trajectory for the BRICS countries in the case of the analyses. 
 
4.3.3 Bank model 
The BANK model has a focus on the activities of banks in emerging markets, mainly 
focussing on the composition of their assets to the total financial assets in the 
economy. This measure of financial development has to do with the extent of banks 
in economic activities. The assumption is that the more assets banks bring to 
financial markets, the more involved they are in screening, intermediation and 
surveillance activities as a percentage of all banking activity in the country, the more 
they are likely to funnel funds that will spur economic growth in the country. The 
model shows significant capital and labour elasticities. Also of note is the positive 
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elasticity for education. Gross national debt has a negative and significant impact on 
GDP and so has technology.  
 
The BANK coefficient is -0.002 and insignificant. The BRICS dummy has a negative 
and significant coefficient the BRICSBANK interactive variable has a significant but 
positive coefficient of 0.01 which implies a percentage increase in bank activities 
grows GDP by 2.32 % faster in BRICS economies compared to non-BRICS 
economies, all things being equal. However, due to the fact that the BANK coefficient 
is insignificant, the BANK variable does not affect economic activity in this selected 
dataset. Overall the emerging market economies portray conformity to Neo-Classical 
principles in their behaviour. Looking at the backdrop of these emerging market 
economies the level of bank involvement as a percentage of total financial 
intermediation in the BRICS economies has led to faster economic growth.Annexure 
A.2 refers ( pg. 82). 
 
4.3.4 Privy model 
The PRIVY model focuses on funds that are channelled form financial markets to 
private sector firms. The assumption underlying the involvement of private sector 
credit flows in this analysis is that the more funds are channelled to the private sector 
the bigger the financial markets are perceived to be. Capital, labour and educational 
attainment have positive and significant elasticities. Gross national debt and 
technology both have a negative and significant coefficient. PRIVY the indicator for 
private sector credit flows has a negative and significant coefficient and so does the 
BRICS dummy.  
 
The interactive dummy is positive and significant at 0.01, implying that BRICS 
economies grow 2.32% faster than non-BRICS economies due to the volumes of 
credit that flow to the private sector, all things being equal. These results are 
consistent with findings in literature on cross-country growth analyses that found a 
positive effect of credit to private sector on growth (Levine et al. 2000:16).Annexure 
A.3 refers (pg. 84). 
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4.3.5 Depth model 
The DEPTH model has to do with the amount of liquidity that is in an economy. The 
rationale for  the inclusion of depth is that the deeper the financial markets are the 
more people will invest in long term gestation projects since change of ownership is 
not difficult or does not entail getting a haircut on one’s investment as one exits a 
long term gestation project. The model has significant elasticities for capital, labour 
and education. Gross national debt has a negative and significant coefficient. 
DEPTH and BRICS independently have negative and significant coefficients but the 
interactive term of BRICSDEPTH has a coefficient of 0.05 implying that the depth in 
BRICS countries makes them grow at about 13% faster than non-BRICS economies, 
all things being equal. Annexure A.4 refers (pg. 86). 
 
4.4 ROBUSTNESS CHECKS 
The models all have significant J-statistics which imply that the instruments that have 
been utilised correctly over-identify the equation by creating a covariance matrix that 
minimises the betas or coefficients that are being estimated. The residuals of all the 
models portray second order correlation which is consistent with GMM models that 
are estimated with time series that are not in levels (logarithms and percentages in 
this model) (Spiegel & Benhabib 2001:347). 
 
4.5 SUMMARY 
This chapter has analysed the impact of financial market development indicators on 
economic growth. Reasoning from Pagano (1993:4), Levine (1997:14) and Spiegel 
and Benhabib (2000:355) follows that when accounting for growth, if the financial 
development indicators still find significance after controlling for the capital share and 
labour share of output, then the measures of financial development surely can be 
used as policy levers to affect economic growth. The analysis was undertaken to 
determine by how much movements in these aggregates affect economic growth in 
an economy. The chapter contributed to the debate on the link between financial 
market development and growth in showing whether BRICS economies enjoy better 
growth outcomes because of improvements in the size, activity, efficiency and 
stability of their financial systems.  
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The chapter tested the presence of a BRICS effect among the emerging market 
economies with respect to financial market development where a positive 
relationship between GDP and financial market development indicators is theorised. 
An extended Cobb-Douglas econometric model was applied to fit a linear 
relationship between financial economic development and growth. For robustness 
checks, the Sargan test statistic and auto regression tests were run on the models to 
ensure that they were robust and stable. The results confirm the existence of a 
BRICS effect which is shown by higher growth rates attributable to increases in 
financial market development indicators within the BRICS economies. BRICS 
economies are growing faster due to the levels of their financial market development 
indicators compared to other developing economies. The coefficients illustrate 
deeper, more private sector oriented and more banked economies compared to non-
BRICS economies. Higher values of financial market indicators are associated with 
higher growth rates, specifically for BRICS countries.  
 
The results obtained in this chapter are consistent with the financial market 
development growth nexus found in Kunt et al. (2009:15). The results are consistent 
with empirical evidence on the relationship between financial market development 
and growth. The findings in this chapter complement the theoretical expositions by 
Hubbard (1988:256), King and Levine (1997), Pagano (1993), Spiegel and Ben 
Habib (2001:355), which stated that financial market development, has a positive 
effect on economic growth as reviewed in Chapter two. 
 
The superior effects of financial market development indicators in BRICS economies 
illustrate that financial market indicators are levers that can be relied upon to 
enhance growth. The sustained superior growth experienced in the BRICS 
economies came as a result of deeper, more private sector oriented and bank 
regulated financial market development. The result, therefore, suggests that 
achievement of sustained growth going forward would require less repressed 
markets. Since the data covers a timeline spanning more than 10 years and the 
variables in the model are significant, it can be concluded that BRICS economies 
enjoyed higher growth rates than peer emerging economies due to their approach to 
the management of their financial markets. This will ensure sustained economic 
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growth and employment rates, which are key tenets for sustainable economic 
development. 
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CHAPTER FIVE 
CONCLUSIONS AND RECOMMENDATIONS 
 
5.1 INTRODUCTION 
For the past fifty years there has been ongoing debate whether financial market 
development and economic growth are related, and in which direction. There are 
many perspectives on this issue and as many competing theories have been 
developed. Much empirical evidence has been gathered that either supports or 
disputes the existence of a relationship. Economists have conducted research in 
various territories over differing time periods, applying an increasing number of 
techniques and came up with different views regarding the presence, nature and 
direction of the link between financial market development and growth. 
 
This chapter summarises issues discussed throughout this treatise, making 
concluding remarks and policy recommendations. The results from the study are 
based on 16 emerging market economies’ production function data for the period 
2000-2011 and comparing financial development indicators for BRICS and non-
BRICS countries to establish whether the superior growth rates experienced in the 
BRICS economies are attributable to trends in financial market development. 
 
5.2 SUMMARY OF ISSUES 
The debate about financial market development is that an increase in the size, 
depth, efficiency and stability of financial markets increases the growth rates of 
economies. The study contributes to the debate by examining the influence of 
financial market development on economic growth for 16 emerging and recently 
emergent economies to see if the dynamics of financial market developments in 
BRICS countries are responsible for the higher rates of economic growth 
experienced by these countries. 
 
The literature was sourced from the theoretical reflections on financial intermediary 
development over a period that reached as far back as Schumpeter (1912). The 
Orthodox schools of economic thought identified the Classical school of thought as 
the macroeconomic framework behind the adoption of the paradigm of financial 
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market development as a means to cause changes in the real economy. The 
literature on financial market development was derived from the asymmetric 
information problem advocated by Akerlof (1969). Financial intermediary develop-
ment as postulated by Fry (1995) and Hubbard (1988) showed that increases in 
productive investment, can be brought about by the allocative and supervisory 
efficacy that financial intermediaries bring into an economy. 
 
In the analysis, based on the approach taken by Pagano (1993), King and Levine 
(1993a, 1993b), King and Levine (1996, 2005) and Spiegel and Benhabib (1994, 
2001), applied tests on the channels through which financial market development 
affects economic growth. The analysis was initially performed by means of a survey 
of secondary literature on the links between financial market development and 
economic growth. Evidence was found for the existence of this relationship. With the 
pioneering work of Levine (1993), a period of research began in which research 
focused on the existence of the relationship between financial market development 
and economic growth. Further studies include that of Spiegel and Benhabib (2001), 
Kunt et al. (2009) and more recently Estrada et al. (2010). All these studies 
confirmed the existence of a positive relationship between financial market 
development and economic growth.  
 
This treatise endeavoured to extend these findings and to apply them to a problem of 
differing emerging market growth dynamics. Its further aim was to investigate 
whether one of the channels that create a difference in growth rate is actually the 
financial market dynamics within the BRICS and the emerging market economies. 
The endogenous growth model of Pagano (1993) established a theoretical 
foundation from which to test the assertions of various proponents (King &Levine 
1993) of the finance-growth nexus as was seen in the literature chapter. 
 
Bernanke and Gertler (1987) identified the crucial role of money supply management 
during the event of a crisis, prescribing that a well-rounded financial system that 
supports growth should be good at screening borrowers and allocating risk to those 
who can best bear it. From the literature it is clear that financial market development 
encourages growth; it has a positive effect on the growth rate of an economy’s GDP. 
If the financial markets get better at screening borrowers and allocating capital where 
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it should go (e.g. high yielding projects in the economy) they propel an economy past 
prevailing steady states of growth. 
 
This knowledge has been extended to address a problem where the differences in 
emerging market economies are beginning to show. In short, not all emerging market 
economies are equal; the BRICS economies have a superior growth rate compared 
to other emerging economies. Hence, if financial market development spurs 
economic growth, it might be possible that the dynamics of growth in the BRICS 
countries are better because of more advanced states of financial market 
development in BRICS countries as evidenced by their financial liberalisation 
policies. This research also studied literature that concerned the existence of 
components of endogenous growth equations that could be utilised to verify the 
influence of financial market development on economic growth.  
 
The research method that was utilised was a panel data analysis that compared the 
development of financial markets in 14 emerging market economies and 2 recently 
transitioned economies as a control. The focus of the research method was to 
contrast the effects of financial market development indicators within the BRICS 
economies to those of non-BRICS economies. Utilising the random effects variant of 
the panel data model, interactive effects would be observable if the movements in 
growth and financial market development indicators in the BRICS economies result 
in a faster rate of growth than in non-BRICS countries.  
 
A Cobb Douglas function with control variables which include the effects of financial 
market depth, the size of the banking sector relative to the entire financial sector of 
the economy and the size of credit funnelled to the private sector as a fraction of all 
loans extended was estimated. Interactive dummy variables were then utilised to 
check whether the BRICS economies have superior growth rates due to higher 
levels of financial market development indicators. The rationale was that indicators 
for financial market development and their interactive BRICS based dummy 
variables should be significant after controlling for capital and labour in a Cobb-
Douglas function. If they are, then financial market development is contributing to 
faster growth rates in the BRICS counties compared to the non-BRICS countries. 
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Theoretically, a sound and efficient financial system – banks, equity markets, and 
bond markets - that channels capital to its most productive uses is beneficial for 
economic growth. The implication is that financial market development is beneficial 
to an economy when it is done in line with liberalisation of the financial markets. 
BRICS economies have faster growth trajectories because of the increases in 
indicators of size, stability, efficiency and depth of the financial markets. The results 
suggested the existence of a positive link between economic growth and financial 
markets and the incidence of higher growth rates in BRICS economies, due to their 
growth effect. There is little consensus as to what actually constitutes financial 
market development but utilising the dominant definitions of Demirgüç-Kunt et al. 
(2009), increases in financial market development indicators have a positive effect 
on economic growth. 
 
An overview of trends in economic growth and financial market development in the 
BRICS economies was achieved through the matching of trends in financial market 
development owing to specific policy directions being implemented by BRICS 
economies due to their liberalisation efforts, especially in Russia and China. India, 
Brazil and South Africa had already been in non-centrally planned economies; they 
had banks and markets that were less repressed. The indicators of financial 
development, applied to BRICS countries, showed that the countries were financially 
more developed. Therefore higher growth rates were also expected in BRICS 
countries compared to non-BRICS countries. 
 
An examination of theoretical and empirical evidence to identify the existence of the 
finance-growth nexus within an economy was conducted successfully utilising 
findings of Levine and King (1993a, 1993b, 1996) which established the foundations 
for the exploration into the finance-growth nexus. Taking into account the work of 
Pagano (1993) and Loayza’s (2001), an examination of the latest growth theories 
and their extension to assess the effect of financial market development as a 
predictor of growth has been undertaken. It showed that the endogenous growth 
framework can be used to assess for the effects of financial market development 
indicators on growth. 
70 
 
The endogenous growth framework proves that GDP is a function of capital, labour, 
education and other control variables which have to do with the state of the 
economy. Indicators of financial market development are also included to extend the 
model and allow for a test to determine whether they are related to the rate of 
economic growth. Having reached clarity, the usefulness of the endogenous growth 
framework, econometric analysis is undertaken utilising data to determine the 
characteristics of the finance-growth nexus in BRICS countries compared to non-
BRICS emerging economies. 
 
The approach of this research was to utilise a panel dataset of 16 emerging 
economies to test whether the BRICS countries enjoy a higher growth trajectory than 
its peer emerging markets due to the expansionary trends in its financial market 
development indicators. The BRICS economies showed higher growth trajectories 
than their non-BRICS peers in respect of trends in financial development indicators. 
The more expansionary the trend in key financial development indicators is, the 
higher the growth trajectories. 
 
The econometric approach of GMM has enabled far more efficient estimates to be 
made due to the fact that it can nest other models and addresses the endogeniety 
problem experienced in other estimation procedures. Checks for robustness were 
made using the Sargan test and the test for auto-correlation in the residuals from the 
model. The Sargan test for over-identifying restrictions, checks how the instruments 
for the subsequent estimation of the equation help to fit the data generating process 
being modelled. The test for auto-correlation indicates how variations in preceding 
terms in the time series have been accounted for to prevent bias in the model. 
 
The Sargan test for over-identifying restrictions found that the additional variables 
utilised to refine the equation’s estimates possess high explanatory power. The auto-
correlation tests found no evidence for second order correlation. This is in line with 
what is expected in a model estimated, using minimisation procedures. These two 
tests confirmed that the model is stable and reliable. 
 
In summary, based on the literature survey it was expected that a positive 
relationship extending from financial market development indicators to economic 
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growth would be obtained. The econometric analysis found that a 1% increase in 
financial market depth causes BRICS economies to grow 13% faster than non-
BRICS economies. A 1% increase in credit extended to the private sector causes 
BRICS economies to grow 2.32% faster than their non- BRICS counterparts. More 
financially open markets can accelerate growth for developing or emerging 
economies ; an increase in the assets of banks compared to the total assets of the 
financial sector including the central bank, does not cause BRICS economies to 
grow faster than non-BRICS economies. 
 
5.3   POLICY IMPLICATIONS FOR FINANCIAL MARKETS POLICY 
The conclusions arrived at in this study have policy implications for other non-BRICS 
emerging economies and low income countries, looking to achieve higher levels of 
economic growth. The presence of a relationship between increases in measures of 
financial market development and economic growth, signal to initiatives that have to 
do with opening up financial markets to international capital flows, deregulation of 
functioning financial markets and channelling more funds to the private sector rather 
than to the public sector. These policies engender higher growth trajectories in those 
countries where they are applied, than in countries that do not apply such policies. 
 
5.4   AREAS FOR FUTURE STUDY 
Further areas that could be studied for greater insight into the effect of financial 
market development on economic growth would be by including issues that pertain 
to the influence of actual policy directions such as the twin peaks approach to 
regulation in South Africa for instance, taken by BRICS countries that differentiate 
them from other emerging economies. These would have to be compared with other 
emerging economies’ financial market policies to really assess areas for 
collaboration to enhance the transmission of growth enhancing financial policy 
initiatives. Another area that would be of interest would be to extend this analysis to 
include institutional and political variables into the analysis test their potential 
strengths and weaknesses in financial markets in emerging economie 
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ANNEXURES 
A.1   Results for Base Model 
Dependent Variable: LOG(Y)   
Method: Panel GMM EGLS (Cross-section random effects) 
Date: 03/16/15   Time: 15:32   
Sample (adjusted): 2004 2011   
Periods included: 8   
Cross-sections included: 16   
Total panel (balanced) observations: 128  
2SLS instrument weighting matrix  
Swamy and Arora estimator of component variances 
White cross-section standard errors & covariance (d.f. corrected) 
WARNING: estimated coefficient covariance matrix is of reduced rank 
Instrument specification: C LOG(H()) LOG(L(-1)) LOG(TC()) OP() GE() 
        DEBT() RD() BANK() LOG(GFCF()) D(LOG(K(-1))) D(LOG(Y(-1))) 
        D(LOG(L(-1))) DBRICS D(LOG(K(-3))) D(LOG(Y(-3))) D(LOG(L(-3))) 
        PRIVY DEPTH D(LOG(K(-2))) D(LOG(Y(-2))) D(LOG(L(-2))) 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 7.101996 2.273098 3.124368 0.0023 
LOG(K) 0.573276 0.116606 4.916364 0.0000 
LOG(L) 0.272981 0.139231 1.960632 0.0523 
LOG(H) -0.025912 1.399919 -0.018510 0.9853 
LOG(TC) -0.059138 0.044398 -1.332005 0.1855 
DEBT -0.004488 0.000899 -4.991304 0.0000 
OP -0.001320 0.000601 -2.195796 0.0301 
GE 0.001316 0.002919 0.450771 0.6530 
RD -0.006048 0.088003 -0.068730 0.9453 
DEPTH -0.000915 0.001274 -0.717693 0.4744 
BANK 0.002182 0.000745 2.926807 0.0041 
PRIVY 0.000347 0.000606 0.572272 0.5683 
DBRICS -0.948691 0.471778 -2.010885 0.0467 
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Dependent Variable: GMBASE   
Method: Panel Least Squares   
Date: 03/16/15   Time: 15:33   
Sample (adjusted): 2006 2011   
Periods included: 6   
Cross-sections included: 16   
Total panel (balanced) observations: 96  
     
     
Variable Coefficient Std. Error t-Statistic Prob. 
C 0.006204 0.004864 1.275650 0.2053 
RESID02(-1) 0.950913 0.099313 9.574895 0.0000 
RESID02(-2) 0.061242 0.100879 0.607080 0.5453 
R-squared 0.997962     Mean dependent var 0.002006 
Adjusted R-squared 0.997918     S.D. dependent var 1.033349 
S.E. of regression 0.047154     Akaike info criterion -3.240064 
Sum squared resid 0.206782     Schwarz criterion -3.159928 
Log likelihood 158.5230     Hannan-Quinn criter. -3.207671 
F-statistic 22765.27     Durbin-Watson stat 2.169631 
Prob(F-statistic) 0.000000    
 
 
Effects Specification 
 S.D. Rho 
Cross-section random 0.823215 0.9942 
Idiosyncratic random 0.063116 0.0058 
Weighted Statistics 
R-squared 0.730859     Mean dependent var 0.738452 
Adjusted R-squared 0.702775     S.D. dependent var 0.126309 
S.E. of regression 0.068862     Sum squared resid 0.545324 
Durbin-Watson stat 0.554037     J-statistic 35.89366 
Instrument rank 22    
Unweighted Statistics 
R-squared 0.101934     Mean dependent var 27.25198 
Sum squared residual 131.2094     Durbin-Watson stat 0.002303 
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Dependent Variable: GMBRDEPTH   
Method: Panel Least Squares   
Date: 03/16/15   Time: 15:39   
Sample (adjusted): 2006 2011   
Periods included: 6   
Cross-sections included: 16   
Total panel (balanced) observations: 96  
Variable Coefficient Std. Error t-Statistic Prob. 
C 0.008500 0.006008 1.414844 0.1605 
GMBRDEPTH(-1) 1.146673 0.090181 12.71520 0.0000 
GMBRDEPTH(-2) -0.144895 0.090927 -1.593542 0.1144 
R-squared 0.995983     Mean dependent var -0.001211 
Adjusted R-squared 0.995897     S.D. dependent var 0.918591 
S.E. of regression 0.058841     Akaike info criterion -2.797203 
Sum squared resid 0.321991     Schwarz criterion -2.717067 
Log likelihood 137.2658     Hannan-Quinn criter. -2.764811 
F-statistic 11529.99     Durbin-Watson stat 2.266211 
Prob(F-statistic) 0.000000    
          
 
A.3 Results for DEPTH model 
 
Dependent Variable: LOG(Y)   
Method: Panel GMM EGLS (Cross-section random effects) 
Date: 03/04/15   Time: 02:09   
Sample (adjusted): 2004 2011   
Periods included: 8   
Cross-sections included: 16   
Total panel (balanced) observations: 128  
2SLS instrument weighting matrix  
 
A.2 Results for BANK model 
Dependent Variable: LOG(Y) 
Date: 03/04/15   Time: 02:07  
Sample (adjusted): 2004 2011  
Periods included: 8  
Cross-sections included: 16  
Total panel (balanced) observations: 128 
2SLS instrument weighting matrix 
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Swamy and Arora estimator of component variances 
White cross-section standard errors & covariance (d.f. corrected) 
WARNING: estimated coefficient covariance matrix is of reduced rank 
Instrument specification: C LOG(H()) LOG(TC()) OP() GE() DEBT() RD() 
        BANK() LOG(GFCF()) D(LOG(K(-2))) D(LOG(Y(-2))) D(LOG(L(-2))) 
        D(LOG(K(-1))) D(LOG(Y(-1))) D(LOG(L(-1))) DBRICS D(LOG(K(-3))) 
        D(LOG(Y(-3))) D(LOG(L(-3))) PRIVY DEPTH 
     
     Variable Coefficient Std. Error t-Statistic Prob. 
     
     C 3.610824 2.392399 1.509290 0.1339 
LOG(K) 0.355644 0.107517 3.307780 0.0013 
LOG(L) 0.753227 0.075645 9.957434 0.0000 
LOG(H) 1.821550 1.031487 1.765946 0.0800 
DEBT -0.003666 0.000751 -4.883804 0.0000 
LOG(TC) -0.059058 0.044112 -1.338810 0.1833 
OP 0.000222 0.000447 0.497365 0.6199 
GE -0.000846 0.003465 -0.244251 0.8075 
RD 0.073867 0.094697 0.780034 0.4370 
DEPTH -0.003728 0.001288 -2.895492 0.0045 
DBRICS -6.424299 1.080993 -5.942963 0.0000 
DEPTH*DBRICS 0.053234 0.010922 4.873876 0.0000 
     
     Effects Specification 
   S.D. Rho 
          
Cross-section random 0.787219 0.9914 
Idiosyncratic random 0.073292 0.0086 
     
     Weighted Statistics 
     
     R-squared 0.676589     Mean dependent var 0.896561 
Adjusted R-squared 0.645921     S.D. dependent var 0.127864 
S.E. of regression 0.076085     Sum squared resid 0.671514 
Durbin-Watson stat 0.630477     J-statistic 22.27493 
Instrument rank 21    
     
      
Unweighted Statistics 
     
     R-squared -0.121373    Mean dependent var 27.25198 
Sum squared resid 163.8351    Durbin-Watson stat 0.002584 
     
     Dependent Variable: GMBRDEPTH   
Method: Panel Least Squares   
Date: 03/16/15   Time: 15:39   
Sample (adjusted): 2006 2011   
Periods included: 6   
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Cross-sections included: 16   
Total panel (balanced) observations: 96  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 0.008500 0.006008 1.414844 0.1605 
GMBRDEPTH(-1) 1.146673 0.090181 12.71520 0.0000 
GMBRDEPTH(-2) -0.144895 0.090927 -1.593542 0.1144 
     
     R-squared 0.995983    Mean dependent var -0.001211 
Adjusted R-squared 0.995897    S.D. dependent var 0.918591 
S.E. of regression 0.058841    Akaike info criterion -2.797203 
Sum squared resid 0.321991    Schwarz criterion -2.717067 
Log likelihood 137.2658    Hannan-Quinn criter. -2.764811 
F-statistic 11529.99    Durbin-Watson stat 2.266211 
Prob(F-statistic)   0.000000    
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A.4   Results for PRIVY model 
 
Dependent Variable: LOG(Y)   
Method: Panel GMM EGLS (Cross-section random effects) 
Date: 03/04/15   Time: 02:08   
Sample (adjusted): 2004 2011   
Periods included: 8   
Cross-sections included: 16   
Total panel (balanced) observations: 128  
2SLS instrument weighting matrix  
Swamy and Arora estimator of component variances 
White cross-section standard errors & covariance (d.f. corrected) 
WARNING: estimated coefficient covariance matrix is of reduced rank 
Instrument specification: C LOG(H()) LOG(TC()) OP() GE() DEBT() RD() 
        BANK() LOG(GFCF()) D(LOG(K(-2))) D(LOG(Y(-2))) D(LOG(L(-2))) 
        D(LOG(K(-1))) D(LOG(Y(-1))) D(LOG(L(-1))) DBRICS D(LOG(K(-3))) 
        D(LOG(Y(-3))) D(LOG(L(-3))) PRIVY DEPTH 
Variable Coefficient Std. Error t-Statistic Prob. 
C 7.389367 3.366359 2.195062 0.0302 
LOG(K) 0.261767 0.067327 3.887998 0.0002 
LOG(L) 0.643097 0.139865 4.597973 0.0000 
LOG(H) 3.028132 1.205095 2.512775 0.0134 
DEBT -0.005739 0.000967 -5.935371 0.0000 
LOG(TC) -0.143097 0.045327 -3.156993 0.0020 
OP -0.000301 0.000396 -0.759443 0.4491 
GE -0.003491 0.002779 -1.256271 0.2115 
RD -0.043350 0.108370 -0.400020 0.6899 
PRIVY -0.001050 0.000598 -1.756263 0.0817 
DBRICS -2.085742 0.486160 -4.290242 0.0000 
PRIVY*DBRICS 0.014336 0.000893 16.04755 0.0000 
 
Effects Specification 
   S.D. Rho 
Cross-section random 0.687167 0.9909 
Idiosyncratic random 0.065759 0.0091 
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  Weighted Statistics  
R-squared 0.710227    Mean dependent var 0.921506 
Adjusted R-squared 0.682749    S.D. dependent var 0.128135 
S.E. of regression 0.072172    Sum squared resid 0.604222 
Durbin-Watson stat 0.529294    J-statistic 17.56097 
Instrument rank 21   
Unweighted Statistics 
R-squared -0.009077    Mean dependent var 27.25198 
Sum squared resid 147.4283    Durbin-Watson stat 0.002169 
      
Dependent Variable: GMBRPRV   
Method: Panel Least Squares   
Date: 03/16/15   Time: 15:42   
Sample (adjusted): 2006 2011   
Periods included: 6   
Cross-sections included: 16   
Total panel (balanced) observations: 96  
Variable Coefficient Std. Error t-Statistic Prob. 
C 0.006370 0.005446 1.169716 0.2451 
GMBRPRV(-1) 1.080200 0.098717 10.94240 0.0000 
GMBRPRV(-2) -0.078667 0.099494 -0.790674 0.4311 
R-squared 0.997008     Mean dependent var 0.003501 
Adjusted R-squared 0.996943     S.D. dependent var 0.961888 
S.E. of regression 0.053180     Akaike info criterion -2.999523 
Sum squared resid 0.263013     Schwarz criterion -2.919387 
Log likelihood 146.9771     Hannan-Quinn criter. -2.967131 
F-statistic 15493.42     Durbin-Watson stat 2.148983 
Prob(F-statistic) 0.000000 
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A.5 Dataset utilised for analysis 
obs BANK DEBT DEPTH GE GFCF Y TC RD PRIVY OP L K H DBRICS 
ARG - 00 23.89473 38.179 92.66087 23.605 3.49E+10 3.68E+11 17.58106 0.438840 31.82901 18.67530 12779983 1.58E+12 2.689576 0 
ARG - 01 20.83357 44.886 80.35063 24.834 2.94E+10 3.44E+11 18.08742 0.424610 30.60425 18.03959 12999863 1.56E+12 2.704452 0 
ARG - 02 15.33186 137.512 71.17622 32.428 1.87E+10 3.22E+11 17.45195 0.388860 27.51461 34.46768 11581120 1.49E+12 2.719411 0 
ARG - 03 10.76271 116.525 68.30187 25.405 2.58E+10 3.38E+11 20.65354 0.410130 26.80607 33.55295 12302919 1.49E+12 2.734452 0 
ARG - 04 10.49303 106.032 69.50240 26.611 3.47E+10 3.57E+11 35.27229 0.437560 28.01372 36.97141 13087397 1.53E+12 2.749576 0 
ARG - 05 11.66688 71.243 74.39522 25.444 4.08E+10 3.85E+11 57.32899 0.460770 28.72352 36.79644 13987501 1.61E+12 2.764784 0 
ARG - 06 13.02888 61.811 75.67504 24.966 4.77E+10 4.17E+11 80.81883 0.494620 28.19570 36.18661 14538916 1.75E+12 2.775471 0 
ARG - 07 14.46126 53.224 77.10056 26.571 5.44E+10 4.49E+11 102.7215 0.507930 27.75519 36.17109 14617162 1.84E+12 2.786200 0 
ARG - 08 13.70764 47.014 76.13599 27.526 5.87E+10 4.89E+11 117.2212 0.523810 25.29567 36.72247 14891120 1.97E+12 2.796970 0 
ARG - 09 13.52694 47.631 73.04658 30.753 5.01E+10 4.91E+11 131.1294 0.595100 25.52075 30.56245 14665999 1.96E+12 2.807781 0 
ARG - 10 14.61708 39.167 71.63609 30.679 6.07E+10 5.34E+11 141.3830 0.617450 25.65453 32.53588 14871445 1.99E+12 2.818635 0 
ARG - 11 16.57164 35.900 68.78635 32.637 7.18E+10 5.85E+11 149.0906 0.646960 25.87081 33.92136 15293300 2.08E+12 2.818635 0 
BRA - 00 31.65874 66.651 85.28400 35.055 1.37E+11 1.27E+12 13.28798 1.018250 43.29589 21.71996 78101898 3.83E+12 2.198152 1 
BRA - 01 30.38400 70.786 81.08024 36.143 1.38E+11 1.26E+12 16.24347 1.042900 45.11483 25.67835 78656815 4.06E+12 2.228413 1 
BRA - 02 30.65370 79.382 76.29403 39.166 1.30E+11 1.28E+12 19.44380 0.984720 43.14382 26.67960 81593155 4.28E+12 2.259090 1 
BRA - 03 28.65379 74.605 79.26686 38.984 1.24E+11 1.27E+12 25.51445 0.957920 44.94749 27.06206 82766876 4.51E+12 2.290190 1 
BRA - 04 28.95071 70.663 80.34569 36.103 1.36E+11 1.34E+12 35.65290 0.899520 46.25782 28.97323 87161896 4.86E+12 2.321718 1 
BRA - 05 31.36630 69.331 84.42873 37.723 1.41E+11 1.38E+12 46.31418 0.971320 49.60081 26.64835 89623291 5.30E+12 2.353681 1 
BRA - 06 40.33736 66.956 85.51225 38.040 1.54E+11 1.44E+12 53.11026 1.008010 53.39893 25.83424 91500824 5.68E+12 2.371999 1 
BRA - 07 47.85307 65.154 85.73309 38.401 1.76E+11 1.52E+12 63.67475 1.095140 56.16472 25.20866 92615555 5.88E+12 2.390459 1 
BRA - 08 53.09576 63.451 83.53183 38.304 2.00E+11 1.62E+12 78.55498 1.114310 57.92429 27.13633 95619774 6.11E+12 2.409064 1 
BRA - 09 48.86712 66.821 81.44067 38.104 1.86E+11 1.61E+12 87.54188 1.166140 63.62545 22.11830 96231270 6.09E+12 2.427813 1 
BRA - 10 54.38482 64.981 83.05053 39.904 2.26E+11 1.74E+12 100.8810 1.160420 64.05380 22.77450 99360855 6.19E+12 2.446708 1 
BRA - 11 61.34993 64.651 84.57394 39.556 2.37E+11 1.81E+12 119.0024 1.209640 68.59399 24.51171 1.01E+08 6.49E+12 2.446708 1 
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CHN - 00 112.3165 37.442 98.59018 16.441 5.00E+11 4.26E+12 6.658708 0.902760 130.6036 44.24362 7.17E+08 1.18E+13 2.338851 1 
CHN - 01 111.2568 37.749 97.78272 17.657 5.46E+11 4.58E+12 11.24475 0.950690 135.3669 43.08020 7.26E+08 1.32E+13 2.362560 1 
CHN - 02 118.8508 37.744 98.07640 18.595 6.18E+11 5.12E+12 15.90377 1.070030 140.0709 47.69731 7.34E+08 1.48E+13 2.386509 1 
CHN - 03 127.1512 37.161 98.36752 18.299 7.21E+11 5.56E+12 20.72082 1.133560 143.8968 56.93216 7.41E+08 1.66E+13 2.410701 1 
CHN - 04 120.0919 35.162 98.54597 17.915 8.08E+11 6.14E+12 25.55100 1.229890 144.4533 65.51084 7.48E+08 1.90E+13 2.435138 1 
CHN - 05 113.2832 33.814 98.72335 18.290 9.06E+11 6.86E+12 29.84471 1.324760 144.4814 68.61870 7.55E+08 2.21E+13 2.459823 1 
CHN - 06 110.7349 31.494 98.89552 18.082 1.02E+12 7.65E+12 34.76675 1.388300 146.6145 70.55320 7.61E+08 2.57E+13 2.485042 1 
CHN - 07 107.4917 34.826 95.05683 18.417 1.16E+12 8.39E+12 41.01687 1.395820 142.2367 67.98415 7.67E+08 2.89E+13 2.510520 1 
CHN - 08 103.6923 31.665 95.63956 22.674 1.27E+12 8.60E+12 47.75672 1.469860 144.3654 62.24882 7.72E+08 3.24E+13 2.536260 1 
CHN - 09 127.1870 35.794 96.77998 25.601 1.56E+12 9.21E+12 55.29808 1.701980 160.6886 49.02122 7.77E+08 3.57E+13 2.561517 1 
CHN - 10 129.5028 36.556 97.34104 26.315 1.74E+12 9.83E+12 63.17028 1.758990 167.9668 55.03337 7.81E+08 3.98E+13 2.579169 1 
CHN - 11 127.0863 36.535 97.68441 27.118 1.90E+12 1.04E+13 72.07132 1.836170 170.6186 54.57722 7.84E+08 4.53E+13 2.579169 1 
EGY - 00 51.95328 87.252 73.03364 37.525 1.41E+10 2.60E+11 2.056199 0.192470 72.84907 39.01794 20190935 3.29E+11 2.072332 0 
EGY - 01 54.93114 88.593 71.41104 37.012 1.38E+10 2.67E+11 4.157181 0.201500 77.59136 39.81043 20471832 3.58E+11 2.099044 0 
EGY - 02 54.65540 90.191 71.29819 36.747 1.45E+10 2.70E+11 6.580539 0.239500 82.95522 40.98707 20770658 3.88E+11 2.126099 0 
EGY - 03 53.89763 102.093 66.91016 35.216 1.33E+10 2.75E+11 8.349882 0.254400 87.96046 46.17964 21776148 4.16E+11 2.153504 0 
EGY - 04 54.04292 101.480 62.70788 33.863 1.41E+10 2.84E+11 10.82720 0.269940 91.65015 57.81990 22749954 4.57E+11 2.181262 0 
EGY - 05 51.16544 103.321 69.67142 33.245 1.61E+10 2.95E+11 18.98864 0.241410 92.03516 62.95265 23721685 5.14E+11 2.209377 0 
EGY - 06 49.29098 90.347 70.60342 37.766 1.83E+10 3.09E+11 24.66217 0.259030 90.75436 61.51854 23678989 5.78E+11 2.228604 0 
EGY - 07 45.51522 80.193 71.62607 35.266 2.26E+10 3.28E+11 40.54135 0.255100 88.06770 65.07787 24719141 6.37E+11 2.247998 0 
EGY - 08 42.79751 70.197 80.68647 36.015 2.60E+10 3.50E+11 54.69017 0.270240 88.38165 71.68063 25296137 7.03E+11 2.267561 0 
EGY - 09 36.09271 73.025 80.92860 34.582 2.35E+10 3.55E+11 72.09667 0.239110 80.58717 56.55344 25875319 7.35E+11 2.287294 0 
EGY - 10 33.07230 73.172 82.13815 33.426 2.48E+10 3.79E+11 90.50319 0.397810 76.62415 47.48052 26466305 7.78E+11 2.307199 0 
EGY - 11 31.15720 76.633 80.23346 31.810 2.37E+10 3.96E+11 105.0794 0.428630 73.99482 45.25563 26912966 8.35E+11 2.307199 0 
HKG - 00 150.3514 2.956 72.68134 16.877 3.60E+10 1.98E+11 79.69431 0.464930 214.0098 279.1193 3267314. 6.47E+11 2.787646 0 
HKG - 01 148.9766 3.053 75.42378 16.994 3.70E+10 1.99E+11 83.80339 0.536450 228.6638 269.5528 3308861. 6.83E+11 2.810605 0 
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HKG - 02 145.7078 3.301 74.87451 17.341 3.56E+10 2.05E+11 92.52969 0.581470 231.9098 286.5684 3253756. 7.12E+11 2.833753 0 
HKG - 03 146.2315 3.408 74.43122 18.178 3.61E+10 2.05E+11 106.4079 0.680270 245.4534 327.1653 3196454. 7.42E+11 2.857092 0 
HKG - 04 144.7620 5.440 72.30947 18.194 3.73E+10 2.12E+11 119.1029 0.721760 251.1100 364.5947 3250878. 7.90E+11 2.880624 0 
HKG - 05 143.1277 5.016 70.88999 16.651 3.89E+10 2.26E+11 123.8893 0.773430 246.9310 377.0873 3293638. 8.51E+11 2.904349 0 
HKG - 06 136.8003 4.579 68.74718 15.140 4.16E+10 2.35E+11 136.6602 0.794680 255.4586 392.4398 3348153. 9.23E+11 2.925732 0 
HKG - 07 136.6797 4.306 64.98896 14.555 4.29E+10 2.50E+11 155.0398 0.751610 270.7751 396.7683 3426341. 9.61E+11 2.947274 0 
HKG - 08 140.2858 3.793 67.84618 17.743 4.35E+10 2.53E+11 166.1936 0.719960 294.4884 407.3799 3463857. 9.95E+11 2.968974 0 
HKG - 09 155.4262 4.615 78.78969 16.547 4.20E+10 2.47E+11 179.7816 0.773420 313.6235 374.5830 3437000. 9.92E+11 2.990834 0 
HKG - 10 185.5348 5.499 91.56614 16.918 4.52E+10 2.60E+11 195.6692 0.749270 311.5010 432.9496 3452127. 1.01E+12 3.012854 0 
HKG - 11 202.1200 6.147 101.6567 19.105 4.99E+10 2.70E+11 215.5038 0.782300 313.6654 447.0576 3579839. 1.05E+12 3.012854 0 
IDN - 00 19.90854 95.100 74.99330 16.644 4.74E+10 6.62E+11 1.756174 0.067690 49.57653 71.43688 90814476 1.38E+12 1.895791 0 
IDN - 01 20.29053 80.161 70.61744 21.218 5.05E+10 6.69E+11 3.076348 0.047560 47.92319 69.79321 91671783 1.49E+12 1.912224 0 
IDN - 02 21.27670 67.802 69.00594 18.415 5.28E+10 6.58E+11 5.440892 0.053000 47.30070 59.07946 92417648 1.61E+12 1.928800 0 
IDN - 03 22.94974 60.519 72.85880 19.768 5.31E+10 6.51E+11 8.478397 0.059000 45.13444 53.61649 93489738 1.75E+12 1.945520 0 
IDN - 04 26.39252 55.826 74.41006 19.396 6.09E+10 6.96E+11 13.70875 0.060100 42.93281 59.76129 94295090 1.96E+12 1.962385 0 
IDN - 05 26.42785 46.346 76.49557 18.964 6.76E+10 7.56E+11 20.89709 0.062500 39.69767 63.98793 94481636 2.24E+12 1.979395 0 
IDN - 06 24.60603 38.989 78.36560 20.116 6.93E+10 7.85E+11 28.01944 0.069500 38.60477 56.65713 95857964 2.48E+12 1.999208 0 
IDN - 07 25.45599 35.050 82.26181 20.371 7.58E+10 8.08E+11 40.43198 0.074500 38.39834 54.82925 1.00E+08 2.65E+12 2.019219 0 
IDN - 08 26.55348 33.238 84.84242 21.221 8.48E+10 8.76E+11 60.01372 0.079100 36.25291 58.56140 1.03E+08 2.84E+12 2.039431 0 
IDN - 09 27.65871 28.636 85.79189 18.257 8.76E+10 9.06E+11 68.92042 0.083320 33.05854 45.51212 1.05E+08 2.94E+12 2.059844 0 
IDN - 10 29.01395 26.086 87.34804 17.979 9.50E+10 9.64E+11 87.79014 0.085210 30.96828 47.48510 1.08E+08 3.09E+12 2.080462 0 
IDN - 11 31.73420 24.381 87.93289 18.640 1.03E+11 1.04E+12 102.4626 0.092200 31.76978 51.31144 1.10E+08 3.35E+12 2.080462 0 
IND - 00 27.96363 73.649 85.92731 24.662 1.38E+11 1.60E+11 0.343205 0.743950 52.20656 26.43729 3.92E+08 3.36E+12 1.747066 1 
IND - 01 28.21618 78.728 87.33868 26.762 1.60E+11 1.63E+11 0.617272 0.723230 54.89687 25.54527 4.01E+08 3.66E+12 1.763887 1 
IND - 02 31.82076 82.850 91.69835 27.481 1.59E+11 1.64E+11 1.207387 0.713160 59.07196 29.00009 4.11E+08 3.98E+12 1.780869 1 
IND - 03 31.12065 84.243 96.41142 28.521 1.76E+11 1.58E+11 3.080125 0.706890 60.61457 30.06518 4.20E+08 4.36E+12 1.798015 1 
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IND - 04 35.56807 83.289 95.55968 27.174 2.18E+11 1.58E+11 4.701852 0.743850 59.21206 36.85745 4.34E+08 4.94E+12 1.815326 1 
IND - 05 39.40356 80.894 96.59472 26.235 2.53E+11 1.62E+11 7.997207 0.810440 60.09407 41.30519 4.40E+08 5.73E+12 1.832803 1 
IND - 06 43.22063 77.108 96.26823 26.505 2.88E+11 1.64E+11 14.52388 0.797220 61.30136 45.29779 4.50E+08 6.57E+12 1.851766 1 
IND - 07 44.81873 74.025 96.94421 26.369 3.35E+11 1.66E+11 20.15538 0.790800 64.52892 44.87619 4.60E+08 7.30E+12 1.870924 1 
IND - 08 48.53905 74.536 97.46508 29.669 3.46E+11 1.67E+11 29.53104 0.841080 69.75964 52.26949 4.68E+08 8.00E+12 1.890280 1 
IND - 09 47.29669 72.527 96.45105 28.269 3.73E+11 1.73E+11 44.12009 0.818810 71.53387 45.47696 4.75E+08 8.53E+12 1.909837 1 
IND - 10 49.51226 67.458 93.59145 27.223 4.14E+11 1.80E+11 62.39006 0.797180 70.88445 48.30832 4.85E+08 9.17E+12 1.929597 1 
IND - 11 49.92560 66.753 93.20140 26.667 4.65E+11 1.87E+11 73.19804 0.806020 72.46108 54.07795 4.96E+08 1.01E+13 1.929597 1 
ISR - 00 76.76971 80.119 97.20309 48.414 2.48E+10 1.87E+12 73.16614 4.167840 83.31344 74.77569 2478775. 4.32E+11 3.170813 0 
ISR - 01 84.94868 84.419 97.53497 50.559 2.40E+10 1.97E+12 89.73881 4.451050 89.53302 68.39383 2509866. 4.47E+11 3.176676 0 
ISR - 02 89.76497 91.098 97.93970 51.806 2.24E+10 2.09E+12 100.9785 4.428640 94.67973 72.74937 2517628. 4.57E+11 3.182550 0 
ISR - 03 85.65991 93.880 98.07655 50.667 2.14E+10 2.27E+12 104.2462 4.165080 95.50314 73.97077 2533854. 4.42E+11 3.188436 0 
ISR - 04 85.11860 92.223 98.40094 47.674 2.14E+10 2.44E+12 111.6506 4.146000 92.42285 82.73464 2588094. 4.35E+11 3.194332 0 
ISR - 05 89.84911 88.926 98.87782 46.481 2.22E+10 2.75E+12 117.4649 4.306880 93.30812 85.83618 2689037. 4.34E+11 3.200239 0 
ISR - 06 86.47158 80.959 99.05433 45.114 2.51E+10 2.98E+12 124.3388 4.224590 94.43728 82.66629 2786293. 4.43E+11 3.203587 0 
ISR - 07 97.44730 73.902 98.63610 43.256 2.87E+10 3.24E+12 128.4547 4.523230 95.23921 83.25359 2939004. 4.42E+11 3.206939 0 
ISR - 08 99.78336 72.655 99.50497 42.858 3.00E+10 3.46E+12 126.3855 4.402960 100.3737 78.07494 3084756. 4.44E+11 3.210294 0 
ISR - 09 93.54947 75.019 97.33423 42.734 2.87E+10 3.75E+12 124.0341 4.168010 101.8356 64.42001 3128651. 4.52E+11 3.213653 0 
ISR - 10 89.77712 71.073 98.23560 41.942 3.15E+10 4.13E+12 122.7837 3.965010 102.3650 68.19570 3242173. 4.60E+11 3.217016 0 
ISR - 11 89.46342 69.652 99.12560 41.753 3.64E+10 4.39E+12 121.9783 3.973510 103.2530 71.50051 3355352. 4.91E+11 3.217016 0 
MEX - 00 18.31167 41.850 88.23254 20.904 1.62E+11 1.07E+12 13.55289 0.313090 27.86886 53.13105 38057056 2.23E+12 2.462735 0 
MEX - 01 15.66431 41.111 89.32570 21.242 1.56E+11 1.08E+12 20.65463 0.334450 26.38493 48.52805 38096802 2.06E+12 2.501606 0 
MEX - 02 17.70793 43.466 90.21459 22.118 1.57E+11 1.10E+12 24.29477 0.377240 25.90594 48.37108 38998264 2.11E+12 2.541091 0 
MEX - 03 16.00493 44.747 92.57896 22.497 1.62E+11 1.13E+12 27.85372 0.384160 23.40634 51.23527 39291317 2.49E+12 2.574247 0 
MEX - 04 15.21350 40.845 92.87458 20.301 1.74E+11 1.19E+12 35.15322 0.391890 23.13404 54.22641 40644634 2.97E+12 2.601533 0 
MEX - 05 16.55146 39.019 93.45787 21.648 1.84E+11 1.28E+12 42.56116 0.401760 23.86191 54.57645 40899689 3.20E+12 2.629107 0 
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MEX - 06 19.66214 37.752 94.56879 22.554 2.00E+11 1.35E+12 49.40875 0.372660 23.56313 56.36230 42349262 3.62E+12 2.653079 0 
MEX - 07 21.75009 37.534 95.26879 22.812 2.12E+11 1.38E+12 58.62730 0.368360 24.39554 57.06475 43111858 3.83E+12 2.677269 0 
MEX - 08 20.96605 42.827 96.25478 25.624 2.23E+11 1.42E+12 65.49948 0.403830 25.27674 58.07109 44134693 3.93E+12 2.701679 0 
MEX - 09 23.06954 43.924 97.21650 27.194 2.02E+11 1.33E+12 71.45818 0.430640 26.80867 56.03479 43664490 3.96E+12 2.726312 0 
MEX - 10 24.70668 42.229 98.15975 26.708 2.05E+11 1.39E+12 77.51826 0.455920 25.51287 60.94653 44204903 3.74E+12 2.751170 0 
MEX - 11 25.98612 43.199 99.24895 26.244 2.21E+11 1.44E+12 79.24118 0.428690 25.61537 63.74599 45226406 3.87E+12 2.751170 0 
MYS - 00 134.9998 35.310 93.90983 27.917 2.91E+10 2.28E+11 21.86842 0.469000 116.7224 220.4074 9575308. 8.20E+11 2.756130 0 
MYS - 01 129.1014 41.350 94.35348 30.739 2.85E+10 2.21E+11 30.86634 0.515200 129.5217 203.3646 9648889. 8.52E+11 2.778185 0 
MYS - 02 121.8273 43.056 98.30396 29.563 2.86E+10 2.34E+11 37.08149 0.652540 127.2775 199.3562 9840785. 8.82E+11 2.800417 0 
MYS - 03 118.9742 45.083 98.54979 30.571 2.94E+10 2.48E+11 44.69147 0.591000 123.4967 194.1951 10154221 9.10E+11 2.822827 0 
MYS - 04 111.9376 45.700 98.64639 28.192 3.05E+10 2.68E+11 57.60279 0.599900 119.8026 210.3738 10239225 9.61E+11 2.845417 0 
MYS - 05 106.5244 42.713 98.91383 25.702 3.20E+10 2.91E+11 75.62840 0.601500 113.7058 203.8546 10312733 1.03E+12 2.868187 0 
MYS - 06 103.6638 41.544 99.13223 26.788 3.40E+10 3.08E+11 73.93037 0.611060 113.3688 202.5775 10556654 1.12E+12 2.887386 0 
MYS - 07 101.5801 41.215 99.13536 27.117 3.75E+10 3.25E+11 87.07077 0.752400 112.0886 192.4661 10826045 1.18E+12 2.906714 0 
MYS - 08 96.74825 41.228 99.55888 28.197 3.84E+10 3.58E+11 101.5041 0.788470 109.5216 176.6686 10945290 1.23E+12 2.926171 0 
MYS - 09 111.6069 52.800 99.58031 32.355 3.74E+10 3.40E+11 108.4694 1.010010 130.4185 162.5591 11183301 1.24E+12 2.945758 0 
MYS - 10 110.6795 53.510 99.70100 27.798 4.18E+10 3.63E+11 119.7443 1.067400 129.1342 169.6623 12082734 1.29E+12 2.965477 0 
MYS - 11 112.1981 54.205 99.76115 28.292 4.44E+10 3.82E+11 127.4778 1.065290 130.2274 166.7862 12438890 1.37E+12 2.965477 0 
PHL - 00 36.76904 58.774 89.95113 21.488 1.84E+10 2.55E+11 8.311919 0.112500 57.64478 104.7299 26130232 7.41E+11 2.608216 0 
PHL - 01 37.52964 58.831 92.18825 21.749 1.79E+10 2.48E+11 15.33355 0.126500 57.87601 98.90894 27706102 7.64E+11 2.620200 0 
PHL - 02 34.88448 63.256 90.60110 21.303 1.84E+10 2.48E+11 19.00223 0.137440 57.53459 102.4351 28537483 7.86E+11 2.632239 0 
PHL - 03 33.14049 68.036 91.13692 21.173 1.96E+10 2.50E+11 27.24974 0.129940 56.89451 101.8493 29061068 8.11E+11 2.644333 0 
PHL - 04 32.24141 65.804 93.92026 20.140 2.00E+10 2.53E+11 39.10169 0.124500 54.10412 102.6425 29941982 8.56E+11 2.656483 0 
PHL - 05 29.07347 59.169 95.18581 19.532 2.05E+10 2.55E+11 40.52494 0.111430 53.08839 97.87855 30448885 9.10E+11 2.668689 0 
PHL - 06 28.69399 51.582 90.18203 19.096 2.16E+10 2.64E+11 49.06786 0.109200 54.94665 94.94083 30813622 9.92E+11 2.680894 0 
PHL - 07 28.86414 44.640 87.25246 18.990 2.27E+10 2.77E+11 64.52260 0.109630 55.69508 86.61941 31597944 1.04E+12 2.693154 0 
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PHL - 08 29.06498 44.167 90.71433 18.647 2.35E+10 2.91E+11 75.37479 0.098500 56.38757 76.28227 31999355 1.09E+12 2.705471 0 
PHL - 09 29.16280 44.343 92.77965 20.081 2.31E+10 2.97E+11 82.26097 0.085420 59.78914 65.59038 32816956 1.10E+12 2.717844 0 
PHL - 10 29.57853 43.462 93.74423 19.166 2.75E+10 3.19E+11 88.98362 0.102500 58.39591 71.41949 33640114 1.14E+12 2.730273 0 
PHL - 11 31.87510 41.412 93.90973 17.998 2.69E+10 3.32E+11 99.09141 0.125400 58.78766 67.58605 34641121 1.21E+12 2.730273 0 
RUS - 00 13.64570 59.859 75.77941 32.840 8.44E+10 1.30E+12 2.223450 1.049840 17.36075 68.09434 64386879 8.33E+12 3.157103 1 
RUS - 01 16.83774 47.613 89.01575 33.712 9.31E+10 1.26E+12 5.302378 1.176940 20.92785 61.11074 64903374 7.05E+12 3.165847 1 
RUS - 02 17.99114 40.305 88.73290 36.272 9.56E+10 1.29E+12 12.10051 1.247820 23.35336 59.70767 65569366 5.94E+12 3.174614 1 
RUS - 03 21.24357 30.359 91.70540 34.928 1.09E+11 1.39E+12 24.94149 1.286030 25.91271 59.12827 66044212 6.07E+12 3.183406 1 
RUS - 04 24.31640 22.316 93.84709 31.746 1.23E+11 1.56E+12 51.07845 1.151330 27.07844 56.58185 66548485 6.33E+12 3.192223 1 
RUS - 05 27.50793 15.912 95.84240 32.803 1.36E+11 1.77E+12 83.37214 1.067970 29.18836 56.71325 67035965 6.64E+12 3.201063 1 
RUS - 06 32.48480 10.504 97.40581 31.147 1.60E+11 2.03E+12 104.8422 1.072940 32.03463 54.73340 67538345 7.02E+12 3.209715 1 
RUS - 07 38.80952 8.607 97.46581 33.102 1.94E+11 2.31E+12 119.1766 1.116110 36.35698 51.70614 68426392 7.33E+12 3.218390 1 
RUS - 08 42.18733 7.978 97.41837 34.298 2.14E+11 2.63E+12 138.8686 1.044350 37.48120 53.38253 68844193 7.81E+12 3.227088 1 
RUS - 09 46.15250 10.627 98.16236 41.354 1.83E+11 2.30E+12 160.1019 1.251920 46.39973 48.43508 67748299 7.16E+12 3.235810 1 
RUS - 10 43.80146 11.346 98.44328 38.042 1.94E+11 2.45E+12 165.5011 1.130200 46.52435 50.35555 67781418 7.08E+12 3.244556 1 
RUS - 11 45.81485 11.641 98.82348 35.726 2.12E+11 2.65E+12 142.0484 1.093960 47.77774 52.00421 68079681 7.30E+12 3.244556 1 
SGP - 00 97.85336 79.866 97.34807 19.258 3.14E+10 1.30E+11 70.11913 1.851050 106.3064 366.0709 2020546. 3.41E+11 2.572287 0 
SGP - 01 117.7686 93.689 97.30285 22.173 3.01E+10 1.28E+11 74.35717 2.057250 112.3113 352.7492 2164783. 3.86E+11 2.586174 0 
SGP - 02 104.1606 94.324 97.32883 17.506 2.75E+10 1.37E+11 80.09692 2.097760 111.3088 354.2780 2093899. 4.31E+11 2.600136 0 
SGP - 03 106.6280 97.644 97.21909 13.593 2.61E+10 1.42E+11 84.07043 2.048450 112.1200 382.7914 2054926. 4.83E+11 2.614173 0 
SGP - 04 97.71346 94.687 97.04385 13.220 2.86E+10 1.72E+11 91.20739 2.132410 106.0745 406.2921 2069894. 5.64E+11 2.628286 0 
SGP - 05 90.91552 92.068 97.08855 12.116 2.94E+10 1.95E+11 97.53229 2.194930 101.9878 422.3305 2099497. 6.74E+11 2.642475 0 
SGP - 06 86.01776 85.117 97.42216 12.752 3.22E+10 2.13E+11 103.7772 2.164880 103.7705 430.3576 2344398. 7.37E+11 2.666584 0 
SGP - 07 86.82768 84.717 97.82868 11.953 3.73E+10 2.34E+11 125.1906 2.364780 103.6977 398.6578 2502528. 7.84E+11 2.690912 0 
SGP - 08 99.41893 95.343 97.99152 17.560 4.14E+10 2.30E+11 132.3000 2.643380 118.7440 439.6567 2766283. 8.39E+11 2.715463 0 
SGP - 09 99.59072 99.341 97.96482 17.905 4.29E+10 2.21E+11 138.6859 2.200150 130.2608 360.2307 2853821. 8.64E+11 2.740237 0 
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SGP - 10 98.17895 97.368 98.14067 14.572 4.63E+10 2.53E+11 145.3957 2.054000 125.4307 372.0994 3015373. 9.00E+11 2.765238 0 
SGP - 11 110.1177 101.753 98.53854 14.838 4.83E+10 2.63E+11 150.1160 2.229470 130.2496 373.9645 3114369. 9.63E+11 2.765238 0 
THA - 00 108.2628 57.826 97.81467 19.346 3.37E+10 3.80E+11 4.901884 0.252020 112.0969 124.9223 31924858 1.76E+12 2.115655 0 
THA - 01 96.91348 57.522 97.37377 20.824 3.41E+10 3.83E+11 11.97100 0.262700 113.6874 125.2230 32885906 1.75E+12 2.146572 0 
THA - 02 102.5375 55.052 98.04279 25.712 3.64E+10 4.11E+11 27.35185 0.244040 111.4527 121.6970 34000229 1.74E+12 2.177940 0 
THA - 03 100.4969 50.689 98.13825 19.513 4.07E+10 4.40E+11 33.52065 0.261920 111.6655 124.5797 34934551 1.74E+12 2.209766 0 
THA - 04 101.9591 49.462 98.46476 20.667 4.61E+10 4.67E+11 41.42975 0.255350 111.7148 136.5377 35968468 1.80E+12 2.242058 0 
THA - 05 100.7289 47.361 98.62418 21.092 5.10E+10 4.90E+11 46.46198 0.234980 108.0073 148.2548 36609165 1.91E+12 2.274821 0 
THA - 06 95.20448 41.992 98.34365 20.085 5.29E+10 5.11E+11 60.90324 0.249190 103.8001 143.8039 37119461 2.07E+12 2.301636 0 
THA - 07 113.2383 38.347 97.55186 21.312 5.37E+10 5.34E+11 80.17018 0.213780 97.59270 138.4610 37745171 2.15E+12 2.328767 0 
THA - 08 113.0478 37.267 97.25357 21.226 5.44E+10 5.39E+11 93.43030 0.223300 98.82217 150.3261 38562630 2.22E+12 2.356218 0 
THA - 09 116.4218 45.217 97.05068 23.997 4.93E+10 5.41E+11 99.50960 0.250560 98.77395 126.1573 39288116 2.21E+12 2.383993 0 
THA - 10 123.7765 42.644 97.37540 23.219 5.40E+10 5.88E+11 108.0178 0.265400 90.39262 135.1415 39634827 2.24E+12 2.412095 0 
THA - 11 140.2888 41.693 97.85596 23.198 5.57E+10 5.81E+11 116.3311 0.271400 95.53120 149.3505 40078003 2.33E+12 2.412095 0 
TUR - 00 17.75214 77.352 97.77213 45.623 7.35E+10 6.33E+11 25.53785 0.479090 29.83496 43.19215 20867094 1.27E+12 2.104350 0 
TUR - 01 15.35143 77.936 74.39577 44.202 5.15E+10 6.16E+11 30.53480 0.537790 33.94413 50.75623 20781221 1.16E+12 2.122064 0 
TUR - 02 14.52129 74.000 82.28367 43.190 5.90E+10 6.17E+11 35.86941 0.525940 34.65618 48.80008 20585497 9.60E+11 2.139928 0 
TUR - 03 14.54644 67.698 86.42853 41.444 6.74E+10 5.96E+11 42.29340 0.483110 31.80972 47.03272 20355457 1.03E+12 2.157942 0 
TUR - 04 17.27853 59.612 90.50607 35.597 8.65E+10 6.79E+11 51.92194 0.518310 29.42517 49.73718 18901363 1.19E+12 2.176108 0 
TUR - 05 22.24887 52.710 93.94965 33.170 1.02E+11 7.48E+11 64.37408 0.591040 31.09923 47.20688 19284815 1.29E+12 2.194426 0 
TUR - 06 25.94163 46.524 95.00312 33.462 1.15E+11 8.20E+11 76.73832 0.580160 33.25622 50.25096 19599787 1.81E+12 2.225930 0 
TUR - 07 29.49604 39.907 96.14368 33.595 1.19E+11 8.72E+11 89.17830 0.722410 38.41613 49.80711 19881622 2.25E+12 2.257886 0 
TUR - 08 32.59410 39.985 97.39930 34.506 1.11E+11 9.30E+11 93.54864 0.725180 44.03669 52.24860 20300060 2.53E+12 2.290301 0 
TUR - 09 36.48461 46.073 98.24299 38.644 9.01E+10 9.07E+11 88.12269 0.849020 51.07909 47.73824 20370863 2.24E+12 2.323181 0 
TUR - 10 44.20697 42.335 98.67281 36.706 1.18E+11 9.97E+11 85.62758 0.843430 52.24784 47.96892 21594513 2.48E+12 2.356533 0 
TUR - 11 49.97331 39.137 98.84736 35.236 1.39E+11 1.05E+12 89.41002 0.859520 50.68931 56.62410 23002575 2.66E+12 2.356533 0 
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ZAF - 00 133.7286 43.317 98.42928 25.863 2.79E+10 2.60E+11 18.59463 0.720100 52.70947 52.78632 15130149 5.61E+11 2.478730 1 
ZAF - 01 142.3490 43.488 98.81852 25.856 2.88E+10 2.70E+11 23.70081 0.734120 48.31504 56.20589 15672704 5.80E+11 2.505078 1 
ZAF - 02 115.0843 36.949 93.21460 25.810 3.00E+10 2.83E+11 29.66585 0.760800 42.41100 62.01047 16123629 5.98E+11 2.531705 1 
ZAF - 03 120.7086 36.909 95.66253 26.491 3.31E+10 2.92E+11 35.97258 0.792320 41.61515 53.42242 16564335 6.21E+11 2.558615 1 
ZAF - 04 132.4347 35.884 96.79673 26.513 3.74E+10 3.08E+11 43.82266 0.848600 39.76268 53.14374 16932999 6.61E+11 2.577344 1 
ZAF - 05 144.1544 33.201 98.66740 26.891 4.15E+10 3.31E+11 70.40480 0.900600 40.61376 55.23124 17324242 7.18E+11 2.595756 1 
ZAF - 06 163.3690 30.968 98.96160 28.162 4.65E+10 3.51E+11 81.07629 0.934730 42.30260 62.45945 17742796 7.87E+11 2.605511 1 
ZAF - 07 167.5360 28.331 99.32303 28.433 5.30E+10 3.70E+11 85.27748 0.923730 43.44011 65.68891 18185844 8.34E+11 2.615303 1 
ZAF - 08 147.3521 27.232 99.32121 30.102 6.00E+10 3.82E+11 89.52108 0.932470 46.24665 74.82350 18904980 8.86E+11 2.625131 1 
ZAF - 09 152.0833 31.579 99.49342 33.021 5.73E+10 3.78E+11 91.24861 0.870790 45.88985 55.45924 18695885 9.06E+11 2.634996 1 
ZAF - 10 153.9473 35.313 99.52147 32.388 5.62E+10 4.00E+11 97.90029 0.761600 41.49153 56.13216 18541639 9.27E+11 2.644898 1 
ZAF - 11 144.6797 38.820 98.59277 31.874 5.85E+10 4.22E+11 123.1977 0.741400 40.23104 60.77948 18651678 9.78E+11 2.644898 1 
